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od and a device, and relates to the communications field,
so that a data collection amount can be reduced, and
resources can be saved when a service is implemented.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202010665910.7, filed with the China
National Intellectual Property Administration on July 12,
2020 and entitled "DATA COLLECTION METHOD AND
DEVICE", which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] This application relates to the communications
field, and in particular, to a data collection method and a
device.

BACKGROUND

[0003] With the diversified development of services of
communication networks, an intelligent analysis service
that is based on network data is widely used. For exam-
ple, data is collected from a network device (a router, a
switch, or the like), and then massive data is analyzed
according to a conventional data statistics method or
based on an artificial intelligence (artificial intelligence,
Al) algorithm, to obtain a result, for example, predict a
network traffic trend or optimize a network radio channel.
[0004] A resource of the network device may be occu-
pied for data collection, a network bandwidth is occupied
for data reporting, and a large quantity of storage resourc-
es are occupied for data storage. Currently, an amount
of collected data cannot be adjusted and controlled, an
amount of collected, stored, and reported data is large,
and excessively many resources are occupied.

SUMMARY

[0005] This application provides a data collection
method and a device, so that a data collection amount
can be reduced as much as possible, and resources can
be saved when a service is implemented.

[0006] According to a first aspect, a data collection
method is provided, including: A data collection device
determines, based on a threshold corresponding to a tar-
getindicator, a collection interval for to-be-collected data
of the target indicator from a plurality of available collec-
tion intervals; and the data collection device collects the
data of the target indicator based on the collection inter-
val.

[0007] In the data collection method provided in this
application, a plurality of collection frequencies or collec-
tion periodicities are configured for the indicator. The plu-
rality of collection periodicities may representthe plurality
of available collection intervals, and the plurality of col-
lection frequencies may also represent the plurality of
available collection intervals. The data collection device
may determine, based on the threshold corresponding
to the indicator, the collection interval for collecting the
data of the indicator. Amounts of data collected at differ-
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ent collection intervals are different, so that a data col-
lection amount is adjusted by changing the collection in-
terval. For example, when a collection frequency is low,
a collection interval is large, and an amount of collected
data is small. An overall data collection amount can be
reduced, so that a data reporting amount of the data col-
lection device is reduced and network resources are
saved. In addition, storage space of a data receiving de-
vice can be further saved.

[0008] With reference to the first aspect, in a first pos-
sible implementation of the first aspect, the collection in-
terval is represented by a collection periodicity or a col-
lection frequency.

[0009] In this application, the collection interval may
be represented by the frequency or the periodicity. The
data collection device may determine the collection in-
terval based on the collection frequency or the collection
periodicity, and dynamically adjust and control the data
collection amount by using different collection intervals.
[0010] With reference to the first aspect, in a second
possible implementation of the first aspect, that a data
collection device determines, based on a threshold cor-
responding to a target indicator, a collection interval for
to-be-collected data of the target indicator includes: de-
termining the collection interval based on a value rela-
tionship between collected data of the target indicator
and the threshold.

[0011] In this application, an implementation of deter-
mining the collection interval based on the threshold of
the indicator is provided. The collection interval is deter-
mined by comparing the data of the indicator with the
threshold. When an amount of the data of the indicator
changes, the collection interval may also change, so that
the data collection amount is dynamically adjusted and
controlled.

[0012] Withreferenceto the firstaspectorany possible
implementation of the first aspect, in a third possible im-
plementation of the first aspect, the target indicator cor-
responds only to one threshold, and the determining the
collection interval based on a value relationship between
collected data of the target indicator and the threshold
includes: If the collected data of the target indicator is
greater than or equal to the threshold, the collection in-
terval is a first interval, and if the collected data of the
target indicator is less than the threshold, the collection
interval is a second interval. Alternatively, if the collected
data of the target indicator is greater than the threshold,
the collection interval is a first interval, and if the collected
data of the target indicator is less than or equal to the
threshold, the collection interval is a second interval. The
first interval is different from the second interval.

[0013] In this application, a waterline (threshold) may
be set to adjust and control the data collection amount.
Different collection intervals are used above and below
the waterline, so that the data collection amount is dy-
namically adjusted and controlled.

[0014] With reference to the first aspect, or the first or
second possible implementation of the first aspect, in a
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fourth possible implementation of the first aspect, the tar-
get indicator corresponds to a plurality of thresholds, the
plurality of thresholds include a first threshold and a sec-
ond threshold, and the second threshold is greater than
the first threshold. The determining the collection interval
based on a value relationship between collected data of
the target indicator and the threshold includes: If the col-
lected data of the target indicator is less than the first
threshold, the collection interval is a first interval, and if
the collected data of the target indicator is greater than
the second threshold, the collection interval is a third in-
terval. Alternatively, if the collected data of the target in-
dicator is less than or equal to the first threshold, the
collection interval is a first interval, and if the collected
data of the target indicator is greater than the second
threshold, the collection interval is a third interval. Alter-
natively, if the collected data of the target indicator is less
than the first threshold, the collection interval is a first
interval, and if the collected data of the target indicator
is greater than or equal to the second threshold, the col-
lection interval is a third interval. Alternatively, if the col-
lected data of the target indicator is less than or equal to
the first threshold, the collection interval is a first interval,
and if the collected data of the target indicator is greater
than or equal to the second threshold, the collection in-
terval is a third interval.

[0015] In this application, a plurality of waterlines
(thresholds) may be set to adjust and control the data
collection amount. Different collection intervals are used
above and below the waterline, so that the data collection
amount is dynamically adjusted and controlled.

[0016] With reference to the fourth possible implemen-
tation of the first aspect, in afifth possible implementation
of the first aspect, the plurality of thresholds are two
thresholds. The determining the collection interval based
on a value relationship between collected data of the tar-
get indicator and the threshold includes: If the collected
data of the target indicator is greater than the first thresh-
old and less than the second threshold, the collection
interval is a second interval. Alternatively, if the collected
data of the target indicator is greater than or equal to the
first threshold and less than the second threshold, the
collection interval is a second interval. Alternatively, if the
collected data of the target indicator is greater than the
firstthreshold and less than or equal to the second thresh-
old, the collection interval is a second interval. Alterna-
tively, if the collected data of the target indicator is greater
than or equal to the first threshold and less than or equal
to the second threshold, the collection interval is a second
interval. The first threshold is different from the second
threshold, and the second threshold is different from the
third threshold.

[0017] In this application, two waterlines (thresholds)
may be set to adjust and control the data collection
amount. Different collection intervals are used above and
below the waterline, so that the data collection amount
is dynamically adjusted and controlled.

[0018] With reference to the fifth possible implemen-
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tation of the first aspect, in a sixth possible implementa-
tion of the first aspect, the first threshold is greater than
the second threshold, and the second threshold is greater
than the third threshold.

[0019] Inthis application, if the value of the data of the
indicator is larger, performance represented by the indi-
cator is poorer. For an anomaly detection-type service,
data with poor performance needs to be paid more at-
tention to. Therefore, a larger value of the data of the
indicator indicates a smaller collection interval, and more
data with poor performance can be collected. This helps
implement a service.

[0020] With reference to the sixth possible implemen-
tation of the first aspect, in a seventh possible implemen-
tation of the first aspect, a larger value of data of the
target indicator indicates poorer performance represent-
ed by the target indicator.

[0021] With reference to the seventh possible imple-
mentation of the first aspect, in an eighth possible imple-
mentation of the first aspect, the target indicator is a
throughput or a temperature of a central processing unit
CPU.

[0022] With reference to the fifth possible implemen-
tation of the first aspect, in a ninth possible implementa-
tion of the first aspect, the first threshold is less than the
second threshold, and the second threshold is less than
the third threshold.

[0023] Inthis application, if the value of the data of the
indicator is smaller, performance represented by the in-
dicator is poorer. For an anomaly detection-type service,
data with poor performance needs to be paid more at-
tention to. Therefore, a smaller value of the data of the
indicator indicates a smaller collection interval, and more
data with poor performance can be collected. This helps
implement a service.

[0024] With reference to the ninth possible implemen-
tation of the first aspect, in a tenth possible implementa-
tion of the first aspect, a larger value of data of the target
indicator indicates better performance represented by
the target indicator.

[0025] With reference to the tenth possible implemen-
tation of the first aspect, in an eleventh possible imple-
mentation of the first aspect, the target indicator is a radio
signal strength or an optical power.

[0026] With reference to the first aspect or any one of
the possible implementations of the first aspect, in an
eleventh possible implementation of the first aspect, the
method further includes: The data collection device
sends the data of the target indicator to a data receiving
device.

[0027] With reference to the first aspect or any one of
the possible implementations of the first aspect, in a
twelfth possible implementation of the first aspect, before
that a data collection device determines, based on a
threshold corresponding to a target indicator, a collection
interval for to-be-collected data of the target indicator,
the method further includes: The data collection device
receives a data collection policy from a controller. The
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data collection policy includes the threshold and/or col-
lection interval indication information. The collection in-
terval indication information is a plurality of collection fre-
quencies or a plurality of collection periodicities. The plu-
rality of collection frequencies or the plurality of collection
periodicities represent the plurality of available collection
intervals.

[0028] In this application, the data collection device
may obtain the data collection policy from the controller,
and determine the plurality of available collection inter-
vals based on the data collection policy. The data collec-
tion amountis dynamically adjusted by using the different
collection intervals.

[0029] With reference to the thirteenth possible imple-
mentation of the first aspect, in a fourteenth possible im-
plementation of the first aspect, before that the data col-
lection device receives a data collection policy from a
controller, the method further includes: The data collec-
tion device sends capability information of the data col-
lection device to the controller. The capability information
of the data collection device indicates at least one of the
following: a data attribute supported by the data collection
device, a capability of the data collection device to de-
termine a collection interval for data of an indicator based
on a threshold of the indicator, a collection frequency
supported by the data collection device, and a collection
periodicity supported by the data collection device. The
data attribute includes a data format, data precision,
and/or a data bit width. The capability information of the
data collection device is used by the controller to deter-
mine the data collection policy.

[0030] Inthis application, the controller determines the
data collection policy based on the capability information
reported by the data collection device.

[0031] With reference to the first aspect or any one of
the possible implementations of the first aspect, in a fif-
teenth possible implementation of the first aspect, before
that a data collection device determines, based on a
threshold corresponding to a target indicator, a collection
interval for to-be-collected data of the indicator, the meth-
od further includes: obtaining receive-end capability in-
formation, where the receive-end capability information
is generated based on capability information of the data
receiving device and/or a data specification requirement
of a data analysis device. The data collection device de-
termines the data collection policy based on the receive-
end capability information. The data collection policy in-
cludes the threshold and/or collection interval indication
information. The collection interval indication information
is a plurality of collection frequencies or a plurality of col-
lection periodicities. The plurality of collection frequen-
cies or the plurality of collection periodicities represent
the plurality of available collection intervals.

[0032] In this application, the data collection device
may determine the data collection policy, including the
plurality of available collection intervals. The data collec-
tion amountis dynamically adjusted by using the different
collection intervals.
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[0033] With reference to the fifteenth possible imple-
mentation of the first aspect, in a sixteenth possible im-
plementation of the firstaspect, the capability information
of the data receiving device indicates at least one of the
following: a data attribute supported by the data receiving
device, a data reporting frequency supported by the data
receiving device, and a data reporting periodicity sup-
ported by the data receiving device. The data attribute
includes a data format, data precision, and/or a data bit
width. The data specification requirement of the data
analysis device includes data precision of a service re-
quirement.

[0034] With reference to the first aspect or any one of
the possible implementations of the first aspect, in a sev-
enteenth possible implementation of the first aspect, the
method further includes: sending, to the data receiving
device, the data that is collected based on the collection
interval and that is of the target indicator.

[0035] With reference to the first aspect or any one of
the possible implementations of the first aspect, in an
eighteenth possible implementation of the first aspect,
the method further includes: adjusting the threshold
based on a data characteristic and/or data amount ad-
justment indication information of the data of the target
indicator; or adjusting at least one of the plurality of avail-
able collection intervals based on a data characteristic
and/or data amount adjustment indication information of
the data of the target indicator. The data characteristic
includes at least one of the following: a data physical
characteristic, a data distribution feature, and a data col-
lection result evaluation. The data collection result eval-
uation represents a degree of impact, on performance of
the data collection device, of collecting the data of the
target indicator by the data collection device based on a
current collection frequency. The data amount adjust-
ment indication information indicates to increase or de-
crease a data collection amount, or indicates a data col-
lection frequency expected by the controller.

[0036] In this application, the data collection device
may further adjust an initial data collection policy, for ex-
ample, adjust the threshold of the indicator or adjust the
available collection interval, so that the data collection
amount can be adjusted more accurately.

[0037] With reference to the thirteenth possible imple-
mentation of the first aspect, in a nineteenth possible
implementation of the first aspect, the controller and the
datareceiving device are a same device, or the controller
and the data receiving device are different devices.
[0038] With reference to the first aspect or any one of
the possible implementations of the firstaspect, in atwen-
tieth possible implementation of the first aspect, the
method further includes: sending, to the controller, the
collection frequency or the collection periodicity repre-
senting the collection interval.

[0039] With reference to the second possible imple-
mentation of the first aspect, in a twenty-first possible
implementation of the first aspect, the sending, to the
controller, the collection periodicity or the collection fre-
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quency representing the collection interval includes:
when a collection interval for the targetindicator changes,
sending, to the controller, the collection periodicity or the
collection frequency representing the collection interval.
[0040] With reference to the first aspect or any one of
the possible implementations ofthe firstaspect, in atwen-
ty-second possible implementation of the first aspect, the
method further includes: sending the threshold to the
controller.

[0041] Accordingto a second aspect, a data collection
method is disclosed, including: determining a data col-
lection policy of a target indicator, where the data collec-
tion policy includes collection interval indication informa-
tion, the collection interval indication information is a plu-
rality of collection frequencies or a plurality of collection
periodicities, and the plurality of collection frequencies
or the plurality of collection periodicities represent a plu-
rality of available collection intervals for collecting data
of the target indicator; and sending the data collection
policy to a data collection device.

[0042] With reference to the second aspect, in a first
possible implementation of the second aspect, the de-
termining a data collection policy of a target indicator in-
cludes: obtaining capability information of the data col-
lection device, a data specification requirement of a data
analysis device, and/or capability information of a data
receiving device; and determining the data collection pol-
icy based on the capability information of the data col-
lection device, the data specification requirement, and/or
the capability information of the data receiving device.
[0043] With reference to the first possible implemen-
tation of the second aspect, in a second possible imple-
mentation of the second aspect, the obtaining capability
information of the data collection device, a data specifi-
cation requirement of a data analysis device, and/or ca-
pability information of a data receiving device includes:
receiving the capability information of the data collection
device from the data collection device; and/or receiving
the capability information of the data receiving device
from the data receiving device; and/or receiving the data
specification requirement from the data analysis device.
[0044] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
a third possible implementation of the second aspect, the
data collection policy further includes a threshold corre-
sponding to the target indicator. The threshold corre-
sponding to the target indicator is for determining a col-
lection interval for the data of the target indicator.
[0045] With reference to the second aspect, in a fourth
possible implementation of the second aspect, the meth-
od further includes: determining receive-end capability
information based on capability information of a data re-
ceiving device and/or a data specification requirement of
a data analysis device; and sending the receive-end ca-
pability information to the data collection device. The re-
ceive-end capability information is used by the data col-
lection device to determine the data collection policy.
[0046] With reference to the second aspect or any one
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of the possible implementations of the second aspect, in
a fifth possible implementation of the second aspect, the
capability information of the data collection device indi-
cates at least one of the following: a data attribute sup-
ported by the data collection device, a capability of the
data collection device to determine a collection interval
for data of an indicator based on a threshold of the indi-
cator, a collection frequency supported by the data col-
lection device, and a collection periodicity supported by
the data collection device. The data attribute includes a
data format, data precision, and/or a data bit width. The
capability information of the data receiving device indi-
cates at least one of the following: a data attribute sup-
ported by the data receiving device, a data reporting fre-
quency supported by the data receiving device, and a
datareporting periodicity supported by the data receiving
device. The data specification requirement of the data
analysis device includes data precision of a service re-
quirement.

[0047] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
a sixth possible implementation of the second aspect,
the method further includes: receiving the data of the
target indicator from the data collection device.

[0048] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
aseventh possible implementation of the second aspect,
the method further includes: determining a resource oc-
cupation status and an evaluation result of a service re-
quirement satisfaction degree based on the data of the
target indicator, where the resource occupation status
includes a network-bandwidth occupation status and/or
a storage-space occupation status of the data receiving
device, and the service requirement satisfaction degree
represents whether the currently collected data satisfies
the service requirement; determining data amount ad-
justment indication information based on the resource
occupation status and the evaluation result of the service
requirement satisfaction degree, where the data amount
adjustment indication information indicates to increase
or decrease a data collection amount; and sending the
data amount adjustment indication information to the da-
ta collection device.

[0049] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
an eighth possible implementation of the second aspect,
the method further includes: receiving, from the data col-
lection device, a collection frequency or a collection pe-
riodicity representing the collection interval for the data
of the target indicator.

[0050] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
a ninth possible implementation of the second aspect,
the method further includes: receiving the threshold cor-
responding to the target indicator from the data collection
device.

[0051] With reference to the second aspect or any one
of the possible implementations of the second aspect, in
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a tenth possible implementation of the second aspect,
an execution body of the method, the data analysis de-
vice, and the data receiving device are a same device.
[0052] According to a third aspect, a data collection
device is provided, including: a determining unit, config-
ured to determine, based on a threshold corresponding
to a target indicator, a collection interval for to-be-collect-
ed data of the target indicator from a plurality of available
collection intervals; and a collection unit, configured to
collect the data of the target indicator based on the col-
lection interval.

[0053] In this application, a plurality of collection fre-
quencies or collection periodicities are configured for the
indicator. The plurality of collection periodicities may rep-
resent the plurality of available collection intervals, and
the plurality of collection frequencies may also represent
the plurality of available collection intervals. The data col-
lection device may determine, based on the threshold
corresponding to the indicator, the collection interval for
collecting the data of the indicator. Amounts of data col-
lected at different collection intervals are different, so that
a data collection amount is adjusted by changing the col-
lection interval. Forexample, when a collection frequency
is low, a collection interval is large, and an amount of
collected data is small. An overall data collection amount
can be reduced, so that a data reporting amount of the
data collection device is reduced and network resources
are saved. In addition, storage space of a data receiving
device can be further saved.

[0054] With reference to the third aspect, in a first pos-
sible implementation of the third aspect, the collection
interval is represented by a collection periodicity or a col-
lection frequency.

[0055] In this application, the collection interval may
be represented by the frequency or the periodicity. The
data collection device may determine the collection in-
terval based on the collection frequency or the collection
periodicity, and dynamically adjust and control the data
collection amount by using different collection intervals.
[0056] With reference to the third aspect, in a second
possible implementation of the third aspect, the deter-
mining unitis specifically configured to determine the col-
lection interval based on a value relationship between
collected data of the target indicator and the threshold.
[0057] In this application, an implementation of deter-
mining the collection interval based on the threshold of
the indicator is provided. The collection interval is deter-
mined by comparing the data of the indicator with the
threshold. When an amount of the data of the indicator
changes, the collection interval may also change, so that
the data collection amount is dynamically adjusted and
controlled.

[0058] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a third
possible implementation of the third aspect, the target
indicator corresponds only to one threshold, and the de-
termining unit is specifically configured to: if the collected
data of the target indicator is greater than or equal to the
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threshold, determine that the collection interval is a first
interval, and if the collected data of the target indicator
is less than the threshold, determine that the collection
interval is a second interval; or if the collected data of the
target indicator is greater than the threshold, determine
that the collection interval is a first interval, and if the
collected data of the target indicator is less than or equal
to the threshold, determine that the collection interval is
a second interval. The first interval is different from the
second interval.

[0059] In this application, a waterline (threshold) may
be set to adjust and control the data collection amount.
Different collection intervals are used above and below
the waterline, so that the data collection amount is dy-
namically adjusted and controlled.

[0060] With reference to the third aspect, or the first or
second possible implementation of the third aspect, in a
fourth possible implementation of the third aspect, the
target indicator corresponds to a plurality of thresholds,
the plurality of thresholds include a first threshold and a
second threshold, and the second threshold is greater
than the first threshold; and the determining unit is spe-
cifically configured to: if the collected data of the target
indicator is less than the first threshold, determine that
the collection interval is a first interval, and if the collected
data of the target indicator is greater than the second
threshold, determine that the collection interval is a third
interval; if the collected data of the target indicator is less
than or equal to the first threshold, determine that the
collection interval is a first interval, and if the collected
data of the target indicator is greater than the second
threshold, determine that the collection interval is a third
interval; if the collected data of the target indicator is less
than the first threshold, determine that the collection in-
terval is a first interval, and if the collected data of the
target indicator is greater than or equal to the second
threshold, determine that the collection interval is a third
interval; or if the collected data of the target indicator is
less than or equal to the first threshold, determine that
the collection interval is a first interval, and if the collected
data of the target indicator is greater than or equal to the
second threshold, determine that the collection interval
is a third interval.

[0061] In this application, a plurality of waterlines
(thresholds) may be set to adjust and control the data
collection amount. Different collection intervals are used
above and below the waterline, so that the data collection
amount is dynamically adjusted and controlled.

[0062] With reference to the fourth possible implemen-
tation of the third aspect, in a fifth possible implementa-
tion of the third aspect, the plurality of thresholds are two
thresholds. If the collected data of the target indicator is
greater than the first threshold and less than the second
threshold, the collection interval is a second interval. Al-
ternatively, if the collected data of the target indicator is
greater than or equal to the first threshold and less than
the second threshold, the collection interval is a second
interval. Alternatively, if the collected data of the target
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indicator is greater than the first threshold and less than
or equal to the second threshold, the collection interval
is a second interval. Alternatively, if the collected data of
the target indicator is greater than or equal to the first
threshold and less than or equal to the second threshold,
the collection interval is a second interval. The first
threshold is different from the second threshold, and the
second threshold is different from the third threshold.
[0063] In this application, two waterlines (thresholds)
may be set to adjust and control the data collection
amount. Different collection intervals are used above and
below the waterline, so that the data collection amount
is dynamically adjusted and controlled.

[0064] With reference to the fifth possible implemen-
tation of the third aspect, in a sixth possible implemen-
tation of the third aspect, the first threshold is greater
than the second threshold, and the second threshold is
greater than the third threshold.

[0065] In this application, if the value of the data of the
indicator is larger, performance represented by the indi-
cator is poorer. For an anomaly detection-type service,
data with poor performance needs to be paid more at-
tention to. Therefore, a larger value of the data of the
indicator indicates a smaller collection interval, and more
data with poor performance can be collected. This helps
implement a service.

[0066] With reference to the sixth possible implemen-
tation of the third aspect, in a seventh possible imple-
mentation of the third aspect, a larger value of data of
the target indicator indicates poorer performance repre-
sented by the target indicator.

[0067] With reference to the seventh possible imple-
mentation of the third aspect, in an eighth possible im-
plementation of the third aspect, the target indicator is a
throughput or a temperature of a central processing unit
CPU.

[0068] With reference to the fifth possible implemen-
tation of the third aspect, in a ninth possible implemen-
tation of the third aspect, the first threshold is less than
the second threshold, and the second threshold is less
than the third threshold.

[0069] In this application, if the value of the data of the
indicator is smaller, performance represented by the in-
dicator is poorer. For an anomaly detection-type service,
data with poor performance needs to be paid more at-
tention to. Therefore, a smaller value of the data of the
indicator indicates a smaller collection interval, and more
data with poor performance can be collected. This helps
implement a service.

[0070] With reference to the ninth possible implemen-
tation of the third aspect, in a tenth possible implemen-
tation of the third aspect, a larger value of data of the
target indicator indicates better performance represent-
ed by the target indicator.

[0071] With reference to the tenth possible implemen-
tation of the third aspect, in an eleventh possible imple-
mentation of the third aspect, the target indicator is a
radio signal strength or an optical power.
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[0072] With reference to the third aspect or any one of
the possible implementations of the third aspect, in an
eleventh possible implementation of the third aspect, the
device further includes a communication unit. The com-
munication unitis configured to send the data of the target
indicator to a data receiving device.

[0073] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a
twelfth possible implementation of the third aspect, the
communication unit is further configured to: before the
determining unit determines, based on the threshold cor-
responding to the target indicator, the collection interval
for the to-be-collected data of the targetindicator, receive
a data collection policy from a controller. The data col-
lection policy includes the threshold and/or collection in-
terval indication information. The collection interval indi-
cation information is a plurality of collection frequencies
or a plurality of collection periodicities. The plurality of
collection frequencies or the plurality of collection perio-
dicities represent the plurality of available collection in-
tervals.

[0074] In this application, the data collection device
may obtain the data collection policy from the controller,
and determine the plurality of available collection inter-
vals based on the data collection policy. The data collec-
tion amountis dynamically adjusted by using the different
collection intervals.

[0075] With reference to the thirteenth possible imple-
mentation of the third aspect, in a fourteenth possible
implementation of the third aspect, the communication
unit is further configured to: before receiving the data
collection policy from the controller, send capability in-
formation of the data collection device to the controller.
The capability information of the data collection device
indicates at least one of the following: a data attribute
supported by the data collection device, a capability of
the data collection device to determine a collection inter-
val for data of an indicator based on a threshold of the
indicator, a collection frequency supported by the data
collection device, and a collection periodicity supported
by the data collection device. The data attribute includes
adata format, data precision, and/or a data bit width. The
capability information of the data collection device is used
by the controller to determine the data collection policy.
[0076] Inthis application, the controller determines the
data collection policy based on the capability information
reported by the data collection device.

[0077] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a fif-
teenth possible implementation of the third aspect, the
determining unit is further configured to: before determin-
ing, based on the threshold corresponding to the target
indicator, the collection interval for the to-be-collected
data of the indicator, obtain receive-end capability infor-
mation, where the receive-end capability information is
generated based on capability information of a data re-
ceiving device and/or a data specification requirement of
a data analysis device. The determining unit is further
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configured to determine the data collection policy based
on the receive-end capability information. The data col-
lection policy includes the threshold and/or collection in-
terval indication information. The collection interval indi-
cation information is a plurality of collection frequencies
or a plurality of collection periodicities. The plurality of
collection frequencies or the plurality of collection perio-
dicities represent the plurality of available collection in-
tervals.

[0078] In this application, the data collection device
may determine the data collection policy, including the
plurality of available collection intervals. The data collec-
tion amountis dynamically adjusted by using the different
collection intervals.

[0079] With reference to the fifteenth possible imple-
mentation of the third aspect, in a sixteenth possible im-
plementation of the third aspect, the capability informa-
tion of the data receiving device indicates at least one of
the following: a data attribute supported by the data re-
ceiving device, a data reporting frequency supported by
the data receiving device, and a data reporting periodicity
supported by the data receiving device. The data attribute
includes a data format, data precision, and/or a data bit
width. The data specification requirement of the data
analysis device includes data precision of a service re-
quirement.

[0080] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a sev-
enteenth possible implementation of the third aspect, the
communication unit is further configured to send, to the
data receiving device, the data that is collected based on
the collection interval and that is of the target indicator.
[0081] With reference to the third aspect or any one of
the possible implementations of the third aspect, in an
eighteenth possible implementation of the third aspect,
the determining unit is further configured to adjust the
threshold based on a data characteristic and/or data
amount adjustment indication information of the data of
the target indicator; or adjust at least one of the plurality
of available collection intervals based on a data charac-
teristic and/or data amount adjustment indication infor-
mation of the data of the target indicator. The data char-
acteristic includes at least one of the following: a data
physical characteristic, a data distribution feature, and a
data collection result evaluation. The data collection re-
sult evaluation represents a degree of impact, on per-
formance of the data collection device, of collecting the
data of the target indicator by the data collection device
based on a current collection frequency. The data
amount adjustment indication information indicates to in-
crease or decrease a data collection amount, or indicates
a data collection frequency expected by the controller.
[0082] In this application, the data collection device
may further adjust an initial data collection policy, for ex-
ample, adjust the threshold of the indicator or adjust the
available collection interval, so that the data collection
amount can be adjusted more accurately.

[0083] With reference to the thirteenth possible imple-
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mentation of the third aspect, in a nineteenth possible
implementation of the third aspect, the controller and the
datareceiving device are a same device, or the controller
and the data receiving device are different devices.
[0084] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a
twentieth possible implementation of the third aspect, the
communication unit is further configured to send, to the
controller, the collection periodicity or the collection fre-
quency representing the collection interval.

[0085] With reference to the second possible imple-
mentation of the third aspect, in a twenty-first possible
implementation of the third aspect, the communication
unitis specifically configured to: when a collectioninterval
for the target indicator changes, send, to the controller,
the collection periodicity or the collection frequency rep-
resenting the collection interval.

[0086] With reference to the third aspect or any one of
the possible implementations of the third aspect, in a
twenty-second possible implementation of the third as-
pect, the communication unitis further configured to send
the threshold to the controller.

[0087] According to a fourth aspect, a controller is dis-
closed, including: a determining unit, configured to de-
termine a data collection policy of a target indicator,
where the data collection policy includes collection inter-
val indication information, the collection interval indica-
tion information is a plurality of collection frequencies or
a plurality of collection periodicities, and the plurality of
collection frequencies or the plurality of collection perio-
dicities represent a plurality of available collection inter-
vals for collecting data of the target indicator; and a com-
munication unit, configured to send the data collection
policy to a data collection device.

[0088] With reference to the fourth aspect, in a first
possible implementation of the fourth aspect, that a de-
termining unit determines a data collection policy of a
target indicator includes: obtaining capability information
of the data collection device, a data specification require-
ment of a data analysis device, and/or capability infor-
mation of a data receiving device; and determining the
data collection policy based on the capability information
of the data collection device, the data specification re-
quirement, and/or the capability information of the data
receiving device.

[0089] With reference to the first possible implemen-
tation of the fourth aspect, in a second possible imple-
mentation of the fourth aspect, that the determining unit
obtains capability information of the data collection de-
vice, a data specification requirement of a data analysis
device, and/or capability information of a data receiving
device includes: receiving the capability information of
the data collection device from the data collection device
by using the communication unit; and/or receiving the
capability information of the data receiving device from
the data receiving device by using the communication
unit; and/or receiving the data specification requirement
from the data analysis device by using the communica-
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tion unit.

[0090] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a third possible implementation of the fourth aspect, the
data collection policy further includes a threshold corre-
sponding to the target indicator. The threshold corre-
sponding to the target indicator is for determining a col-
lection interval for the data of the target indicator.
[0091] With reference to the fourth aspect, in a fourth
possible implementation of the fourth aspect, the deter-
mining unit is further configured to determine receive-
end capability information based on capability informa-
tion of a data receiving device and/or a data specification
requirement of a data analysis device; and send the re-
ceive-end capability information to the data collection de-
vice. The receive-end capability information is used by
the data collection device to determine the data collection
policy.

[0092] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a fifth possible implementation of the fourth aspect, the
capability information of the data collection device indi-
cates at least one of the following: a data attribute sup-
ported by the data collection device, a capability of the
data collection device to determine a collection interval
for data of an indicator based on a threshold of the indi-
cator, a collection frequency supported by the data col-
lection device, and a collection periodicity supported by
the data collection device. The data attribute includes a
data format, data precision, and/or a data bit width. The
capability information of the data receiving device indi-
cates at least one of the following: a data attribute sup-
ported by the data receiving device, a data reporting fre-
quency supported by the data receiving device, and a
data reporting periodicity supported by the data receiving
device. The data specification requirement of the data
analysis device includes data precision of a service re-
quirement.

[0093] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a sixth possible implementation of the fourth aspect, the
communication unit is further configured to receive the
data ofthe targetindicator from the data collection device.
[0094] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a seventh possible implementation of the fourth aspect,
the determining unit is further configured to determine a
resource occupation status and an evaluation result of a
service requirement satisfaction degree based on the da-
ta of the target indicator, where the resource occupation
status includes a network-bandwidth occupation status
and/or a storage-space occupation status of the data re-
ceiving device, and the service requirement satisfaction
degree represents whether the currently collected data
satisfies the service requirement; determine data amount
adjustment indication information based on the resource
occupation status and the evaluation result of the service
requirement satisfaction degree, where the data amount
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adjustment indication information indicates to increase
or decrease a data collection amount; and send the data
amount adjustment indication information to the data col-
lection device.

[0095] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
an eighth possible implementation of the fourth aspect,
the communication unit is configured to receive, from the
data collection device, a collection frequency or a collec-
tion periodicity representing the collection interval for the
data of the target indicator.

[0096] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a ninth possible implementation of the fourth aspect, the
communication unitis configured to receive the threshold
corresponding to the target indicator from the data col-
lection device.

[0097] With reference to the fourth aspect or any one
of the possible implementations of the fourth aspect, in
a tenth possible implementation of the fourth aspect, the
controller, the data analysis device, and the data receiv-
ing device are a same device.

[0098] According to a fifth aspect, a communication
apparatus is provided, and includes at least one proces-
sor and a memory, where the at least one processor is
coupled to the memory, and the memory is configured
to store a computer program.

[0099] The atleast one processor is configured to ex-
ecute the computer program stored in the memory, to
enable the apparatus to perform the method according
to the first aspect and any one of the implementations of
the first aspect, or the method according to the second
aspect and any one of the implementations of the second
aspect.

[0100] According to a sixth aspect, a computer-read-
able storage medium is provided. The computer-reada-
ble storage medium stores instructions; and when the
computer-readable storage medium is run on the com-
munication apparatus according to the third aspect and
any one of the implementations of the third aspect, the
communication apparatus is enabled to perform the com-
munication method according to the first aspect and any
one of the implementations of the first aspect.

[0101] According to a seventh aspect, a computer-
readable storage medium is provided. The computer-
readable storage medium stores instructions; and when
the computer-readable storage medium is run on the
communication apparatus according to the fourth aspect
and any one of the implementations of the fourth aspect,
the communication apparatus is enabled to perform the
communication method according to the second aspect
and any one of the implementations of the second aspect.
[0102] According to an eighth aspect, a communica-
tion apparatus is provided. The communication appara-
tus includes a processor, for example, used in the com-
munication apparatus, to implement the method accord-
ing to the first aspect and any one of the implementations
of the first aspect. The communication apparatus may
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be, for example, a chip system. In a feasible implemen-
tation, the chip system further includes a memory, and
the memory is configured to store program instructions
and data that are necessary for implementing the func-
tions of the method according to the first aspect.

[0103] According to a ninth aspect, a communication
apparatus is provided. The communication apparatus in-
cludes a processor, for example, used in the communi-
cation apparatus, to implement the function or the meth-
od according to the second aspect and any one of the
implementations of the second aspect. The communica-
tion apparatus may be, for example, a chip system. In a
feasible implementation, the chip system further includes
a memory, and the memory is configured to store pro-
gram instructions and data that are necessary for imple-
menting the functions of the method according to the sec-
ond aspect.

[0104] The chip system in the foregoing aspect may
be a system on chip (system on chip, SOC) or a network
processor (network processor, NP).

[0105] According to a tenth aspect, a system is provid-
ed, including a controller and a data collection apparatus.
The controlleris configured to determine a data collection
policy of a target indicator, where the data collection pol-
icy includes collection interval indication information, the
collection interval indication information is a plurality of
collection frequencies or a plurality of collection periodic-
ities, and the plurality of collection frequencies or the plu-
rality of collection periodicities represent a plurality of
available collection intervals for collecting data of the tar-
get indicator; and send the data collection policy to the
data collection device.

[0106] The data collection device is configured to de-
termine, based on athreshold corresponding to the target
indicator, a collection interval for to-be-collected data of
the target indicator from the plurality of available collec-
tion intervals; and collect the data of the target indicator
based on the collection interval.

[0107] In a first possible implementation of the tenth
aspect, the system further includes a data receiving de-
vice, and the data receiving device is configured to re-
ceive the data of the target indicator from the data col-
lection device.

[0108] In a second possible implementation of the
tenth aspect, the system further includes a data analysis
device, and the data analysis device is configured to ob-
tain the data of the targetindicator from the data receiving
device, to implement a service based on the data of the
target indicator.

BRIEF DESCRIPTION OF DRAWINGS

[0109]
FIG. 1 is an architectural diagram of a system ac-
cording to an embodiment of this application;

FIG. 2 is a schematic diagram of a collection fre-
quency according to an embodiment of this applica-
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tion;

FIG. 3 is a schematic diagram of a threshold of an
indicator according to an embodiment of this appli-
cation;

FIG. 4 is a schematic diagram of a threshold of an-
other indicator according to an embodiment of this
application;

FIG. 5 is a structural block diagram of an apparatus
according to an embodiment of this application;
FIG. 6 is a schematic flowchart of a data collection
method according to an embodiment of this applica-
tion;

FIG. 7 is a schematic diagram of a use rule of a col-
lection interval according to an embodiment of this
application;

FIG. 8 is another schematic diagram of a use rule of
a collection interval according to an embodiment of
this application;

FIG. 9 is another schematic diagram of a use rule of
a collection interval according to an embodiment of
this application;

FIG. 10 is another schematic diagram of a use rule
of a collection interval according to an embodiment
of this application;

FIG. 11 is another schematic diagram of a use rule
of a collection interval according to an embodiment
of this application;

FIG. 12 is another schematic diagram of a use rule
of a collection interval according to an embodiment
of this application;

FIG. 13 is another schematic diagram of a use rule
of a collection interval according to an embodiment
of this application;

FIG. 14 is a schematic flowchart of determining a
data amount adjustment policy according to an em-
bodiment of this application;

FIG. 15 is another schematic flowchart of determin-
ing a data amount adjustment policy according to an
embodiment of this application;

FIG. 16 is a schematic diagram of adjusting a data
amount according to an embodiment of this applica-
tion;

FIG. 17 is a schematic diagram of adjusting another
data amount according to an embodiment of this ap-
plication;

FIG. 18 is another schematic flowchart of a data col-
lection method according to an embodiment of this
application;

FIG. 19 is a structural block diagram of a device ac-
cording to an embodiment of this application;

FIG. 20 is a structural block diagram of another de-
vice according to an embodiment of this application;
FIG. 21 is a structural block diagram of another de-
vice according to an embodiment of this application;
and

FIG. 22 is a structural block diagram of another de-
vice according to an embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0110] A method provided in embodiments of this ap-
plication is applicable to a communication system shown
in FIG. 1. The communication system includes data col-
lection devices 10, adatareceiving device 20, a controller
30, and a data analysis device 40. The controller 30 may
also be referred to as a network management system,
and the data analysis device may also be referred to as
an analyzer. The data collection device 10 is configured
to collect data (for example, a network throughput or a
device temperature) of a target indicator, and may further
send the collected data to the data receiving device 20
by using a network. The data receiving device 20 may
receive the data from the data collection device 10, and
may further store and convert the data. The data analysis
device 40 may analyze the data, to implement a service
requirement. For example, the data receiving device 20
may analyze the data by using an Al algorithm, to imple-
ment visualization. The controller 30 is configured to con-
trol the data receiving device 20 and the data analysis
device 40, for example, determine a data receiving ca-
pability based on a capability of the data receiving device
20 and a capability of the data analysis device.

[0111] The data collection device 10 may be a network
device. The network device may be a device having a
data transmission capability. For example, the network
device may be a router, a switch, or a wireless local area
network access controller (wireless local area network
access controller, WLAN AC). Alternatively, the network
device may be an optical network unit (optical network
unit, ONU), an optical line terminal (optical line terminal,
OLT), a cable modem (cable modem, CM), a station (sta-
tion, STA) in a wireless local area network (wireless local
area network, WLAN), an access point (access point,
AP), or the like.

[0112] In a specific implementation, the data receiving
device 20, the controller 30, and the data analysis device
40 may be devices thatare independently and separately
disposed. Any two of the data receiving device 20, the
controller 30, and the data analysis device 40 may be
integrated into a same device. Alternatively, the data re-
ceiving device 20, the controller 30, and the data analysis
device 40 may be integrated into a same device. This is
not limited in this embodiment of this application. When
the data receiving device 20, the controller 30, and the
data analysis device 40 are integrated into a same de-
vice, the data receiving device 20, the controller 30, and
the data analysis device 40 may be functional modules
in the device. In this embodiment of this application, the
data collection device 10 may be referred to as a transmit
end, and the data receiving device 20, the controller 30,
and the data analysis device 40 may be collectively re-
ferred to as a receive end.

[0113] First, terms in embodiments of this application
are explained and described.
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(1) Indicator

[0114] Inembodiments of this application, the indicator
may alternatively be a performance target indicator. For
example, the indicator may be a key performance indi-
cator (key performance indicator, KPI). In a possible im-
plementation, the indicator may represent performance
of adevice. Forexample, the indicator may be a utilization
rate of a central processing unit (CPU, central processing
unit) or an optical power. Alternatively, the indicator may
represent performance of a network service. For exam-
ple, the indicator may be network traffic, a network
throughput, a packet loss rate, a delay, or a quantity of
accessed users.

[0115] Inaddition, data of theindicatorincludes values,
collected at different moments, of the indicator. For ex-
ample, the indicator is a throughput. The data of the in-
dicator may be throughput values collected by the data
collection device 10 at different moments, for example,
0.9, 0.8, and 0.75.

(2) Collection interval

[0116] In embodiments of this application, the collec-
tion interval is a time interval at which data of an indicator
is collected. The collection interval may be represented
by a collection periodicity or a collection frequency. When
the collection periodicity is duration x, duration of the col-
lection interval represented by the collection periodicity
is x. When the collection frequency is f, duration of the
collection interval represented by the collection frequen-
cy is 1/f.

[0117] In embodiments of this application, the collec-
tion frequency may be a frequency at which the data col-
lection device 10 collects the data of the indicator. For
example, a frequency of collecting a throughput by the
data collection device is two times each second. To be
specific, a time interval between collecting the data of
the indicator twice is 0.5s, and the data collection device
10 may collect data of the throughput once every 0.5s.
[0118] For example, FIG. 2 shows two different collec-
tion frequencies, which are separately f; and f,, and f; is
less than f,. f; may be referred to as a low frequency,
and f, may be referred to as a high frequency. Refer to
FIG. 2. It can be learned that an amount of data collected
by using f; in a time period is less than an amount of data
collected by using f, in the same time period.

(3) Threshold corresponding to an indicator

[0119] In embodiments of this application, the thresh-
old corresponding to the indicator is for determining dif-
ferent collection intervals. For example, for an indicator,
a collection periodicity or a collection frequency may be
determined based on a value relationship between col-
lected data and a threshold corresponding to the indica-
tor, so that a collection interval for subsequently collect-
ing data of the indicator can be determined.
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[0120] Forexample, a collection frequency represents
a collection interval. A threshold S of an indicator is set,
to indicate two different collection frequencies by using
the threshold corresponding to the indicator. Refer to
FIG. 3. When collected data is less than the threshold S
corresponding to the indicator, data of the indicator may
be subsequently collected by using f;. To be specific, a
collection interval for the data is a time interval represent-
ed by f;. When the collected data is greater than or equal
to the threshold S corresponding to the indicator, the data
of the indicator may be subsequently collected by using
f,. To be specific, the collection interval for the data is a
time interval represented by f,. In FIG. 3, f; is less than
f,. In other words, the collection interval represented by
f; is larger than the collection interval represented by f.
It may be understood that, that f; in FIG. 3 is less than f,
is only a possible example. In this embodiment of this
application, values of f; and f, are not limited, and f; and
f, represent only two different collection frequencies. Al-
ternatively, f; may be greater than f,.

[0121] Alternatively, for example, a collection frequen-
cy represents a collection interval. Two thresholds are
set, to indicate different collection frequencies by using
the thresholds corresponding to an indicator. Refer to
FIG. 4. The thresholds corresponding to the indicator are
setto K1 and K2, and K1 is less than K2. When collected
data is less than the threshold K1 corresponding to the
indicator, data of the indicator may be subsequently col-
lected by using f;. When the collected data is greater
than or equal to the threshold K1 corresponding to the
indicator and less than the collection frequency K2, the
data of the indicator may be subsequently collected by
using f,. When the collected data is greater than or equal
to the collection frequency K2, the data of the indicator
may be subsequently collected by using f5.

[0122] It should be noted that, that f3<f,<f, in FIG. 4 is
only apossible example. fyrepresents alargest collection
interval, f; represents a second largest collectioninterval,
and f, represents a smallest collection interval. In this
embodiment of this application, values of f;, f,, and fy are
not limited, and f4, f,, and f5 represent only different col-
lection frequencies divided by using the thresholds cor-
responding to the indicator, provided that f; and f, are
different, and f, and f5 are different. Alternatively, f; may
be greater than f,, f; may be greater than f,, and f; may
be the same as fs.

[0123] An embodiment of this application provides a
data collection method. A plurality of collection frequen-
cies or collection periodicities are configured for an indi-
cator. The plurality of collection periodicities may repre-
sent a plurality of available collection intervals, and the
plurality of collection frequencies may also represent the
plurality of available collection intervals. A data collection
device may determine, based on a threshold correspond-
ing to the indicator, a collection interval for collecting data
of the indicator. Amounts of data collected at different
collection intervals are different, so that a data collection
amount is adjusted by changing the collection interval.
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For example, when a collection frequency is low, a col-
lection interval is large, and an amount of collected data
is small. An overall data collection amount can be re-
duced, so that a data reporting amount of the data col-
lection device is reduced and network resources are
saved. In addition, storage space of a data receiving de-
vice can be further saved.

[0124] FIG. 5 is a schematic diagram of a hardware
structure of an apparatus 50 according to an embodiment
of this application. The apparatus 50 may be deployed
on a device in the system shown in FIG. 1, or may be a
device in the system shown in FIG. 1. For example, the
apparatus 50 is the data collection device 10, the data
receiving device 20, the controller 30, or the data analysis
device 40. Refer to FIG. 5. The apparatus 50 includes a
processor 501, a memory 502, and at least one network
interface (in FIG. 5, only an example in which a network
interface 503 is included is used for description). The
processor 501, the memory 502, and the network inter-
face 503 are connected to each other.

[0125] The processor 501 may be a general-purpose
central processing unit (central processing unit, CPU), a
microprocessor, an application-specific integrated circuit
(application-specific integrated circuit, ASIC), or one or
more integrated circuits configured to control program
execution of the solutions of this application.

[0126] The network interface 503 is an interface of the
apparatus 50, and is configured to communicate with an-
other device or a communication network such as the
Ethernet, a radio access network (radio access network,
RAN), or a wireless local area network (wireless local
area network, WLAN).

[0127] The memory 502 may be a read-only memory
(read-only memory, ROM) or another type of static data
center that can store static information and instructions,
or a random access memory (random access memory,
RAM) or another type of dynamic data center that can
store information and instructions, or may be an electri-
cally erasable programmable read-only memory (electri-
cally erasable programmable read-only memory, EEP-
ROM), a compact disc read-only memory (compact disc
read-only memory, CD-ROM) or another compact disc
storage, optical disc storage (including a compact disc,
alaser disc, an optical disc, a digital versatile disc, a Blu-
ray disc, or the like), a magnetic disk storage medium or
another magnetic data center, or any other medium that
can be used to carry or store expected program code in
a form of an instruction or a data structure and that is
accessible by a computer. This is not limited thereto. The
memory may exist independently, and is connected to
the processor through a communication line. The mem-
ory may alternatively be integrated with the processor.
[0128] The memory 502 is configured to store compu-
ter-executable instructions for executing the solutions of
this application, and the processor 501 controls the ex-
ecution. The processor 501 is configured to execute the
computer-executable instructions stored in the memory
502, to implement an intent processing method provided
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in the following embodiments of this application.

[0129] Optionally, the computer-executable instruc-
tions in this embodiment of this application may also be
referred to as application program code. This is not spe-
cifically limited in this embodiment of this application.
[0130] During specific implementation, in an embodi-
ment, the processor 501 may include one or more CPUs,
for example, a CPU 0 and a CPU 1in FIG. 5.

[0131] Inaspecificimplementation, in an embodiment,
the apparatus 50 may include a plurality of processors,
for example, the processor 501 and a processor 504
shown in FIG. 5. Each of the processors may be a single-
core (single-CPU) processor, or may be a multi-core
(multi-CPU) processor. The processor herein may be one
or more devices, circuits, and/or processing cores con-
figured to process data (for example, computer program
instructions).

[0132] The apparatus 50 may be a general-purpose
device or a dedicated device. In a specific implementa-
tion, the apparatus 50 may be a desktop computer, a
network apparatus, an embedded device, or another de-
vice having a structure similar to thatin FIG. 5. A type of
the apparatus 50 is not limited in this embodiment of this
application.

[0133] An embodiment of this application provides a
data collection method. As shown in FIG. 6, the method
includes the following steps.

[0134] 601: A controller sends collection interval indi-
cation information of a target indicator to a data collection
device.

[0135] The target indicator may be a performance in-
dicator (for example, a key performance indicator KPI).
The collection interval indication information of the target
indicator is a plurality of collection frequencies or a plu-
rality of collection periodicities. The plurality of collection
frequencies may represent a plurality of available collec-
tion intervals, and the plurality of collection periodicities
may represent the plurality of available collection inter-
vals. Data of the target indicator may be collected based
on a collection interval determined from the plurality of
available collection intervals.

[0136] In a specific implementation, before step 601,
the controller may determine a data collection policy
based on capability information of the data collection de-
vice, a data specification requirement of a data analysis
device, and capability information of a data receiving de-
vice.

[0137] The capability information of the data collection
device indicates at least one of the following: a data at-
tribute supported by the data collection device, a capa-
bility of the data collection device to determine a collec-
tion interval for data of an indicator based on a threshold
of the indicator, a collection frequency supported by the
data collection device, and a collection periodicity sup-
ported by the data collection device. The data attribute
supported by the data collection device may be an at-
tribute of data that can be collected by the data collection
device. The collection frequency supported by the data

10

15

20

25

30

35

40

45

50

55

13

collection device may be a collection frequency that can
be used when the data collection device collects the data
of the target indicator. The collection periodicity support-
ed by the data collection device may be a collection pe-
riodicity that can be used when the data collection device
collects the data of the target indicator.

[0138] The data attribute may be for describing a phys-
ical meaning of the data that can be collected by the data
collection device, a format of the data that can be col-
lected by the data collection device, precision of the data
that can be collected by the data collection device, and
a value range of the data that can be collected by the
data collection device. For example, the physical mean-
ing of the data may be a temperature or traffic. The format
of the data may be an integer, a floating-point number,
or the like. The precision of the data may be 0.001, 0.01,
or the like. The value range of the data may be a value
size range. For example, the value range of the data is
[20 to 1000]. The data attribute may alternatively be a
data bit width supported by the data collection device.
For example, a data size supported by the data collection
device is 32 bits. Both the collection frequency and the
collection periodicity supported by the data collection de-
vice may represent the collection interval.

[0139] The capability information of the data receiving
device indicates at least one of the following: a data at-
tribute supported by the data receiving device, a data
reporting frequency supported by the data receiving de-
vice, and a data reporting periodicity supported by the
data receiving device. For an explanation of the data at-
tribute, refer to the foregoing descriptions. Details are not
described herein again. The reporting frequency support-
ed by the data receiving device is a data receiving fre-
quency that can be supported by the data receiving de-
vice. The reporting periodicity supported by the data re-
ceiving device is a data receiving periodicity that can be
supported by the data receiving device.

[0140] The data specification requirement of the data
analysis device includes data precision of a service re-
quirement.

[0141] In a specificimplementation, the controller may
determine the data collection policy based on an inter-
section set of the capability information of the data col-
lection device, the data specification requirement of the
data analysis device, and the capability information of
the data receiving device. The data collection policy in-
cludes at least one of the following: a threshold corre-
sponding to the target indicator, the collection interval
indication information of the target indicator, a data com-
pression algorithm, a data reporting periodicity (or fre-
quency), and the like. The collection interval indication
information of the target indicator may be the plurality of
collection periodicities or the plurality of collection fre-
quencies. The collection periodicity or the collection fre-
quency may represent the collection interval. The data
reporting periodicity is a periodicity at which the data col-
lection device reports the data of the targetindicator, and
the data reporting periodicity is the same as or different
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from the collection periodicity. The data reporting fre-
quency is a frequency at which the data collection device
reports the data of the target indicator. The data reporting
frequency is the same as or different from the collection
frequency. The data compression algorithm is for com-
pressing the data collected by the data collection device,
and the data collection device may send compressed
data to the data receiving device.

[0142] For example, the collection periodicity repre-
sents the collection interval. It is assumed that the col-
lection periodicity is the same as the data reporting pe-
riodicity, a minimum collection periodicity supported by
the data collection device is 10s, and a minimum data
receiving periodicity supported by the data receiving de-
vice is 20s. In this case, it is determined that a minimum
collection periodicity in the data collection policy is 20s.
For example, the data collection policy includes a collec-
tion periodicity of 20s and a collection periodicity of 30s.
If the data collection device supports 32-bit data, the data
receiving device supports 64-bit data, and the data anal-
ysis device supports 16-bit data, it is determined that the
data size in the data collection policy is 16 bits.

[0143] Further, the controller may further deliver the
data collection policy to the data collection device, and
the data collection device may collect the data of the tar-
get indicator based on the data collection policy.

[0144] 602: The data collection device obtains the col-
lection interval indication information, and determines a
use rule of the collection interval.

[0145] Specifically, the data collection device receives
and obtains the data collection policy sent by the control-
ler, where the data collection policy includes the collec-
tion interval indication information.

[0146] Optionally, the data collection policy includes
the threshold corresponding to the target indicator. Dif-
ferent collection frequencies may be determined by using
the threshold corresponding to the indicator. In this em-
bodiment of this application, there may be one or more
thresholds corresponding to the target indicator. For ex-
ample, referto FIG. 3. A collection frequency setincludes
f; andf,, and f; and f, may be indicated by using a thresh-
old. For example, the threshold corresponding to the tar-
get indicator is S. f; is used when the data of the target
indicator is less than the threshold S, and f, is used when
the data of the targetindicator is greater than the thresh-
old.

[0147] Alternatively, refer to FIG. 4. A collection fre-
quency set includes collection frequencies f4, f5, and f5,
and fy, fy, and f3 may be indicated by using two different
thresholds K1 and K2. f; is used when the data of the
target indicator is less than the threshold K1, f, is used
when the data of the target indicator is greater than or
equal to the threshold K1 and less than or equal to the
threshold K2, and f; is used when the data of the target
indicator is greater than the threshold K2. f, is different
from f,, and f, is different from f3.

[0148] Ina specificimplementation, the data collection
device may determine the use rule of the collection in-
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terval based on a relationship between performance rep-
resented by the targetindicator and the data of the target
indicator. The userule indicates, forexample, a collection
interval used when the data ofthe targetindicator is great-
er than the threshold and a collection interval used when
the data of the target indicator is less than the threshold.
[0149] For example, the performance represented by
the target indicator is negatively correlated with a size of
the data of the target indicator. In other words, larger data
of the target indicator indicates poorer performance rep-
resented by the target indicator. On the contrary, smaller
data of the target indicator indicates better performance
represented by the target indicator. For example, the tar-
get indicator is a transmission delay, and the transmis-
sion delay may represent transmission performance of
a communication link. A larger transmission delay indi-
cates poorer transmission performance of the communi-
cation link, and a smaller transmission delay indicates
better transmission performance of the communication
link.

[0150] Alternatively, the performance represented by
the target indicator is positively correlated with a size of
the data of the target indicator. In other words, larger data
of the target indicator indicates poorer performance rep-
resented by the target indicator. On the contrary, smaller
data of the target indicator indicates better performance
represented by the target indicator. For example, the tar-
getindicator is a throughput of a device, and the through-
put may represent a rate at which the device receives
and forwards data. A larger throughput indicates better
communication performance of the device, and a smaller
throughput indicates poorer communication perform-
ance of the device.

[0151] In this embodiment of this application, the data
collected by the data collection device can satisfy a serv-
ice requirement. To betterimplement a service, more da-
ta that contributes more to the service may be collected.
Using an anomaly detection-type service as an example,
data with poor indicator performance needs to be paid
more attention to. When the performance represented
by the data of the target indicator is poorer, a smaller
collection interval is used to collect more data. If the per-
formance represented by the target indicator is negative-
ly correlated with the size of the data of the target indi-
cator, larger data of the indicator indicates poorer per-
formance represented by the indicator. Therefore, more
large data of the target indicator may be collected. In
other words, larger data of the target indicator indicates
a smaller collection interval. If the performance repre-
sented by the target indicator is positively correlated with
the size of the data of the target indicator, smaller data
of the indicator indicates poorer performance represent-
ed by the indicator. Therefore, more small data of target
indicator may be collected. In other words, smaller data
of the target indicator indicates a smaller collection inter-
val.

[0152] In this embodiment of this application, that the
use rule of the collection interval is determined with ref-
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erence to the performance represented by the target in-
dicator and the threshold corresponding to the target in-
dicator specifically includes the following cases.

[0153] In afirst case, the performance represented by
the target indicator is negatively correlated with the size
of the data of the target indicator. Larger data of the in-
dicator indicates poorer performance represented by the
target indicator, and a smaller collection interval is used.
[0154] For example, the target indicator corresponds
only to one threshold S. Collection frequencies f; and f,
may be for representing collection intervals, where f, is
less than f,. In other words, a collection interval (which
is denoted as a first interval) represented by f; is larger
than a collection interval (which is denoted as a second
interval) represented by f,. Refer to FIG. 7. When the
data of the target indicator is less than the threshold S
corresponding to the indicator, the lower collection fre-
quency f; is used, that is, the larger first interval is used,
and a data collection amount is small. When the data of
the target indicator is greater than the threshold S corre-
sponding to the indicator, the higher collection frequency
f, is used, that is, the smaller second interval is used,
and a data collection amount is large.

[0155] When the data of the target indicator is equal
to the threshold S, the first interval or the second interval
may be used. Details are not described in this embodi-
ment of this application.

[0156] For example, the target indicator corresponds
to two thresholds K1 and K2. Collection frequencies f;,
f,, and f; may be for representing collection intervals,
where f; is less than f,, and f, is less than f;. In other
words, a collection interval (which is denoted as a first
interval) represented by f; is larger than a collection in-
terval (which is denoted as a second interval) represent-
ed by f,, and the collection interval represented by f, is
larger than a collection interval (which is denoted as a
third interval) represented by f;. Refer to FIG. 8. When
the data of the target indicator is less than the threshold
K1 corresponding to the indicator, the lower collection
frequency f; is used, that is, the larger first interval is
used, and a data collection amount is small. When the
data of the target indicator is greater than the threshold
K1 corresponding to the indicator and less than K2, the
collection frequency f, is used, that is, the intermediate
second interval is used, and a data collection amount is
moderate. When the data of the targetindicator is greater
than the threshold K2 corresponding to the indicator, the
higher collection frequency f5 is used, that is, the smallest
third interval is used, and a data collection amount is
large.

[0157] When the data of the target indicator is equal
to the threshold K1, the firstinterval or the second interval
is used. When the data of the target indicator is equal to
the threshold K2, the second interval or the third interval
is used.

[0158] In a possible implementation, the target indica-
tor corresponds to more than two thresholds, where a
largest threshold is K2, and a smallest threshold is K1.
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When the data of the target indicator is less than K1, a
firstinterval is used. When the data of the targetindicator
is greater than K2, a third interval is used.

[0159] Inasecond case, the performance represented
by the target indicator is positively correlated with the
size of the data of the target indicator.

[0160] For example, the target indicator corresponds
only to one threshold S. Collection frequencies f; and f,
may be for representing collection intervals, where f, is
greaterthanf,. In other words, a collection interval (which
is denoted as a first interval) represented by f, is smaller
than a collection interval (which is denoted as a second
interval) represented by f,.

[0161] Refer to FIG. 9. When the data of the target
indicator is less than the threshold S corresponding to
the indicator, the higher collection frequency f, is used,
that is, the smaller first interval is used, and a data col-
lection amount is large. When the data of the target in-
dicator is greater than the threshold S corresponding to
the indicator, the lower collection frequency f, is used,
that is, the larger second interval is used, and a data
collection amount is small. When the data of the target
indicator is equal to the threshold S, the first interval or
the second interval is used. Details are not described in
this embodiment of this application.

[0162] For example, the indicator corresponds to
thresholds K1 and K2. Collection frequencies fy, f5, and
f3 may be for representing collection intervals, where f,
is greater than f,, and f, is greater than f5. In other words,
a collection interval (which is denoted as a first interval)
represented by f; is smaller than a collection interval
(which is denoted as a second interval) represented by
f,, and the collection interval represented by f, is smaller
than a collection interval (which is denoted as a third in-
terval) represented by f5.

[0163] Refer to FIG. 10. When the data of the target
indicator is less than the threshold K1 corresponding to
the indicator, the higher collection frequency f, is used,
that is, the smaller first interval is used, and a data col-
lection amount is large. When the data of the target in-
dicator is greater than the threshold K1 corresponding to
the indicator and less than K2, the collection frequency
f,isused (where f, isless thanf,), thatis, the intermediate
second interval is used, and a data collection amount is
moderate. When the data of the targetindicator is greater
than K2, the collection frequency f; is used, that is, the
larger third interval is used, and a data collection amount
is small.

[0164] When the data of the target indicator is equal
to the threshold K1, the first interval or the second interval
is used. When the data of the target indicator is equal to
the threshold K2, the second interval or the third interval
is used.

[0165] In a possible implementation, the target indica-
tor corresponds to more than two thresholds, where a
largest threshold is K2, and a smallest threshold is K1.
When the data of the target indicator is less than K1, a
firstinterval is used. When the data of the targetindicator
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is greater than K2, a third interval is used.

[0166] In a third case, refer to FIG. 11. When the data
of the target indicator is greater than a first value P and
lessthan a second value Q, the performance represented
by the target indicator reaches a peak value. Specifically,
when the data of the target indicator is less than P, the
performance represented by the target indicator is pos-
itively correlated with the size of the data of the target
indicator. When the data of the target indicator is greater
than Q, the performance represented by the target indi-
cator is negatively correlated with the size of the data of
the target indicator. It should be noted that the first value
P and the second value Q may be the same or may be
different.

[0167] Forexample, the first value and the second val-
ue are the same, and are both denoted as P. When the
data of the target indicator is less than P, smaller data of
the target indicator indicates poorer performance repre-
sented by the target indicator. Refer to FIG. 11. When
the data of the target indicator is less than a threshold
R1, a collection frequency f, is used. When the data of
the target indicator is greater than R1, a collection fre-
quency f, is used. f; is greater than f,. In other words, a
first interval represented by f; is smaller than a second
interval represented by f,.

[0168] When the data of the target indicator is greater
than P, larger data of the target indicator indicates poorer
performance represented by the target indicator. Refer
to FIG. 9. When the data of the target indicator is less
than a threshold R2, a collection frequency f5 is used.
When the data of the target indicator is greater than R2,
a collection frequency f, is used. f, may be greater than
f3. In other words, a fourth interval represented by f, is
smaller than a third interval represented by f5.

[0169] Itshould be noted thatf, and f; may be the same
or different. In other words, the second interval and the
third interval may be the same or different. f; and f, may
be the same or different. In other words, the first interval
and the fourth interval may be the same or different.
[0170] Inafourth case, referto FIG. 12. When the data
of the target indicator is greater than a first value P and
lessthan a second value Q, the performance represented
by the target indicator reaches a valley. Specifically,
when the data of the target indicator is less than P, the
performance represented by the target indicator is neg-
atively correlated with the size of the data of the target
indicator. When the data of the target indicator is greater
than Q, the performance represented by the target indi-
cator is positively correlated with the size of the data of
the target indicator. It should be noted that the first value
P and the second value Q may be the same or may be
different.

[0171] For example, the first value and the second val-
ue are the same, and are both denoted as P. When the
data of the target indicator is less than P, smaller data of
the target indicator indicates better performance repre-
sented by the target indicator. Refer to FIG. 12. When
the data of the target indicator is less than a threshold
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R1, a collection frequency f; is used. When the data of
the target indicator is greater than the threshold R1 and
less than P, a collection frequency f, is used. f, is greater
thanf,, and a second interval represented by f, is smaller
than a first interval represented by f,.

[0172] When the data of the target indicator is greater
than P, larger data of the target indicator indicates better
performance represented by the target indicator. Refer
to FIG. 12. When the data of the target indicator is less
than athreshold R2 and less than P, a collection frequen-
cy f3 is used. When the data of the target indicator is
greater than the threshold R2, a collection frequency f,
is used. f; may be greater than f,;, and a third interval
represented by f5 is smaller than a fourth interval repre-
sented by f,.

[0173] Itshouldbe notedthatf, and f; may be the same
or different, and the second interval and the third interval
may be the same or different. f; and f, may be the same
or different, and the first interval and the fourth interval
may be the same or different.

[0174] 603: The data collection device determines,
based on the threshold corresponding to the target indi-
cator, a collection interval for to-be-collected data of the
target indicator.

[0175] In a specificimplementation, the data collection
device determines a collection frequency for the to-be-
collected data of the target indicator based on a value
relationship between collected data of the targetindicator
and the threshold. For example, the collection device col-
lects data x of the target indicator at a moment T1, and
may determine, based on a value relationship between
x and the threshold, a collection frequency in a time pe-
riod after the moment T1, until a collection frequency is
determined again based on a value relationship between
other collected data and the threshold.

[0176] When performing step 603, the data collection
device may first collect data by using a default collection
frequency, and then determine, based on a value rela-
tionship between the data and the threshold, the collec-
tion interval for subsequent data collection. For example,
it is assumed that the target indicator corresponds to a
first threshold and a second threshold, and a use rule of
the collection frequency is: when the data of the indicator
is less than the first threshold, a collection frequency f,
is used; when the data of the indicator is greater than the
first threshold and less than the second threshold, a col-
lection frequency f, is used; and when the data of the
indicator is greater than the second threshold, a collec-
tion frequency f5 is used. When step 603 is performed,
the data of the target indicator may be collected by using
fo.

[0177] Alternatively, when step 603 is performed, the
data of the target indicator is directly collected, and then
the collection interval for subsequent data collection is
determined based on a value relationship between col-
lected data and the threshold.

[0178] In a possible implementation, the target indica-
tor corresponds only to one threshold. Specifically, if the
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collected data of the target indicator is less than the
threshold, a first interval is used. If the collected data of
the targetindicatoris greater than the threshold, a second
interval is used as the collection frequency. The first in-
terval is different from the second interval. The firstinter-
val is represented by a first frequency or a first periodicity
included in the collection interval indication information
of the data. The second interval is represented by a sec-
ond frequency or a second periodicity included in the
collection interval indication information.

[0179] Forexample, if data x collected by the data col-
lection device at a moment T1 is less than the threshold,
the data of the target indicator may be collected by using
the second frequency after the moment T1. If data y col-
lected by the data collection device at a moment T2 is
greater than the threshold, the data of the target indicator
may be collected by using the first frequency after the
moment T2.

[0180] In another possible implementation, the target
indicator corresponds to two different thresholds, which
are respectively afirst threshold and a second threshold,
and the second threshold is greater than the first thresh-
old.

[0181] Specifically, if the collected data of the target
indicator is less than the first threshold, a first interval is
used. If the collected data of the targetindicator is greater
than the first threshold and less than the second thresh-
old, a second interval is used. If the collected data of the
target indicator is greater than the second threshold, a
third interval is used.

[0182] When the collected data of the target indicator
is equal to the first threshold, the first interval or the sec-
ond interval is used. When the collected data of the target
indicator is equal to the second threshold, the second
interval or the third interval is used.

[0183] In this embodiment of this application, the first
interval is different from the second interval, the second
interval is different from the third interval, and the first
interval may be the same as or different from the third
interval. The first interval is represented by a first fre-
quency or a first periodicity included in the collection in-
terval indication information of the data. The second in-
terval is represented by a second frequency or a second
periodicity included in the collection interval indication
information. The second interval is represented by a sec-
ond frequency or a second periodicity included in the
collection interval indication information.

[0184] Itshould be noted thatthe data collection device
may determine the collection frequency for the to-be-col-
lected data of the target indicator based on a value rela-
tionship between the threshold and data that is collected
at a current moment or that is newly collected before the
current moment and that is of the target indicator. For
example, if data x collected by the data collection device
atthe currentmoment (forexample, amoment T1)is less
than the threshold, the data collection device may collect
the to-be-collected data of the target indicator by using
a second frequency. If data y collected by the data col-
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lection device at the current moment is greater than the
threshold, the data collection device may collect the to-
be-collected data of the target indicator by using a first
frequency.

[0185] Alternatively, the data collection device may de-
termine the collection frequency for the to-be-collected
data of the target indicator based on a value relationship
between the threshold and a statistical value (for exam-
ple, an average value or a weighted average value) of
data that is of the target indicator and that is collected for
a plurality of times in a time window that uses a current
moment as a deadline.

[0186] For example, refer to FIG. 13. A moment T1, a
moment T2, and a moment T3 in a window are three
collection moments. T3 is a moment at which data is col-
lected most recently before a current moment. Data col-
lected atthe moment T1 is x, data collected atthe moment
T2 is y, and data collected at the moment T3 is z. An
average value [(x+y+z)/3] of x, y, and z may be calculat-
ed, and the collection frequency for the to-be-collected
dataofthetargetindicatoris determined based on a value
relationship between the average value [(x+y+z)/3] and
the threshold of the target indicator.

[0187] Alternatively, a weighted value
[(x*wq+y*wy+z*w3)/3] of X, y, and z may be calculated,
where w4, w,, and ws are weight coefficients of the data
that is of the target indicator and that is collected at the
moments T1, T2, and T3 respectively. In a possible im-
plementation, a moment closer to the current moment
indicates a larger weight coefficient of data collected at
the moment. For example, w,<w,<ws.

[0188] The current momentis a moment at which step
603 is performed.

[0189] Further, the data collection device determines
the collection frequency for the to-be-collected data of
the target indicator based on a value relationship be-
tween the weighted value [(x*w4+y*w,+z*w3)/3] and the
threshold of the target indicator.

[0190] 604: The data collection device collects data of
the target indicator based on the collection frequency.
[0191] Inthis embodiment of the presentinvention, the
data collection device may collect performance indicator
data of the data collection device, or may collect perform-
ance indicator data of another device that is connected
to the data collection device. For example, the data col-
lection device maybe an OLT in a passive optical network
(passive optical network, PON). The OLT may collect
performance indicator data such as a transmit optical
power and a bias current of the OLT and report the per-
formance indicator data to the data analysis device, or
may collect performance indicator data such as a trans-
mit optical power and a bias current of an ONU connected
to the OLT and report the performance indicator data to
the data analysis device. When collecting the perform-
ance indicator data of the ONU, the OLT may specifically
collect the performance indicator data of the ONU by us-
ing an optical network terminal management and control
interface (optical network terminal managementand con-
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trol interface, OMCI).

[0192] Optionally, the method shown in FIG. 6 further
includes: After step 603, the data collection device sends
the collected data of the target indicator to the data re-
ceiving device.

[0193] Specifically, the data collection device may
send the collected data of the target indicator to the data
receiving device based on the data reporting periodicity.
The reporting periodicity may be the same as the collec-
tion periodicity for the indicator. In other words, if the data
collection device collects data once, the data collection
device reports the data to the data receiving device once.
Alternatively, the reporting periodicity may be different
from the collection periodicity for the indicator, and may
be specifically an integer multiple of the collection peri-
odicity. After data is collected for a plurality of times, the
data that is of the target indicator and that is collected for
the plurality of times is uniformly reported.

[0194] In a specificimplementation, a multiple relation-
ship between the reporting periodicity and the collection
periodicity may be fixed. For example, the reporting pe-
riodicity is N times the collection periodicity (where N is
an integer greater than or equal to 2), and N is a deter-
mined value such as 3. After the collection periodicity or
the collection frequency is determined in step 603, the
corresponding reporting periodicity is correspondingly
determined. For example, if the determined collection pe-
riodicity is 0.5s or the determined collection frequency is
two times each second, and N is 3, the reporting perio-
dicity is 1.5s.

[0195] In a specific implementation, the reporting pe-
riodicity may alternatively be a determined value such as
3s. In this case, the collection periodicity or the collection
frequency determined in step 603 does not affect the
reporting periodicity.

[0196] Optionally, the data collection policy of the tar-
getindicator may alternatively be determined by the data
collection device.

[0197] In this implementation, the method shown in
FIG. 6 does not include step 601. "The data collection
device obtains the collection interval indication informa-
tion" in step 602 may be "A data collection device deter-
mines a data collection policy, where the data collection
policy includes collection interval indication information".
[0198] Specifically, the data collection device may ob-
tain receive-end capability information (which is denoted
as receive-end capability information 1), where the re-
ceive-end capability information is generated by a control
device based on the capability information of the data
receiving device and the data specification requirement
of the data analysis device. For the capability information
of the data receiving device and the data specification
requirement of the data analysis device, refer to the fore-
going descriptions. Details are not described herein
again. For example, the receive-end capability informa-
tion may indicate a data attribute (for example, a data bit
width and data precision), a data reporting frequency (or
a periodicity), and the like that are supported by a receive
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end (for example, the data receiving device or the data
analysis device).

[0199] In a possible implementation, the data collec-
tion device may obtain the receive-end capability infor-
mation from the controller.

[0200] Further, the data collection device may further
determine the data collection policy based onthereceive-
end capability information and the capability information
of the data collection device. For information included in
the data collection policy, refer to the foregoing descrip-
tions. Details are not described herein again.

[0201] The data collection device may collect the data
of the target indicator based on the data collection policy.
The collection frequency is used as an example. A col-
lection frequency set in the data collection policy deter-
mined by the data collection device includes f; and f,.
For example, how to use f; and f, may be determined. It
is assumed that f, is alow frequency, f, is a high frequen-
cy, and the performance represented by the target indi-
cator is positively correlated with the size of the data of
the target indicator. It may be understood that smaller
data of the target indicator is collected by using a high
frequency. Therefore, when the collected data of the tar-
get indicator is greater than the threshold corresponding
to the target indicator, the data of the target indicator may
be subsequently collected by using the frequency f,, and
the collection interval is a second interval. Alternatively,
when the collected data of the targetindicator is less than
the threshold corresponding to the target indicator, the
data of the target indicator may be subsequently collect-
ed by using the frequency f4, and the collection interval
is a first interval.

[0202] Optionally, the method shown in FIG. 6 further
includes: After step 603, the data collection device may
further perform data amount flow control, that is, adjust
an amount of collected and reported data. Specifically,
the amount of collected data is dynamically adjusted in
the following two manners.

[0203] In a first manner, after the collected data is re-
ported to the data receiving device, a data amount ad-
justment policy is determined based on a feedback of the
data analysis device and the data receiving device for
the data. The data amount adjustment policy includes
increasing or decreasing the amount of collected data.
Further, the amount of collected data may be adjusted
by adjusting the threshold, or the amount of collected
data may be adjusted by adjusting the collection interval
indication information.

[0204] For example, after the data collection device
sends the collected data to the data receiving device, the
data receiving device may further obtain an evaluation
result based on a resource occupation status (for exam-
ple, a network-bandwidth occupation status by the re-
ported data, or a storage-space occupation status of the
data receiving device by the reported data) of the data
receiving device by the reported data. The data receiving
device may further feed back the evaluation result to the
controller. The evaluation result of the data receiving de-
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vice includes but is not limited to the following types.

(1) An evaluation result of a utilization rate of a data
receiving channel: The data collection device trans-
mits the collected data to the data receiving device
by using a network, and the data receiving device
may monitor a network-bandwidth utilization status,
for example, monitor a network KPI such as a packet
loss, a delay, and a bandwidth occupation rate.
When the network KPI deteriorates, the data collec-
tion amount needs to be reduced, to reduce a data
reporting amount and load of the network bandwidth.
Alternatively, when the network KPI is good, the data
collection amount may be increased.

(2) An evaluation result of a utilization rate of data
storage: After receiving the data, the data receiving
device may store the data in a RAM or a permanent
storage disk. When storage occupation is excessive-
ly large, the data collection amount needs to be re-
duced, to reduce occupied storage space of the data
receiving device. If the storage occupation is small,
the data collection amount may be increased.

[0205] The data receiving device may further forward
the data reported by the data collection device to the data
analysis device, or convert the data reported by the data
collection device and send converted data to the data
analysis device. The data analysis device may evaluate
a service requirement satisfaction degree based on the
received data. An evaluation result of the service require-
ment satisfaction degree represents whether the current-
ly collected data satisfies a service requirement. It may
be understood that the data analysis device may perform
data analysis based on the service requirement. Different
service requirements require different collection granu-
larities and data amounts. For example, when the re-
ceived data is analyzed at a time granularity of a month
or a year, an expected collection granularity is low, and
arequired overall data collection frequency is low. When
the received data is analyzed at a time granularity of a
minute or an hour, an expected collection granularity is
high, a required overall data collection frequency is high,
and a corresponding data amountis large. The data anal-
ysis device may determine that the currently collected
data does not satisfy the service requirement, and feed
back the evaluation result to the controller, to indicate
that the overall data collection frequency needs to be
increased, that is, the data collection amount needs to
be increased.

[0206] The controller may generate data amount ad-
justment indication information based on the evaluation
result reported by the data collection device and the data
analysis device, and send the data amount adjustment
indication information to the data collection device. The
data amount adjustment indication information may indi-
cate to increase or decrease the data collection amount.
[0207] The data collection device receives the data
amount adjustment indication information, and may fur-
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ther determine the data amount adjustment policy based
on the data amount adjustment indication information,
for example, increasing or decreasing the data collection
amount.

[0208] In a second manner, a data adjustment policy
is determined based on a data characteristic of the col-
lected data, and the threshold corresponding to the target
indicator is adjusted to adjust the collection frequency.
[0209] The data characteristic of the target indicator
includes at least one of the following: a data physical
characteristic, a data distribution feature, and an evalu-
ation result of a data collection capability. A specific anal-
ysis is as follows:

(1) The data physical characteristic represents a
physical characteristic of the data collected by the
data collection device. For example, the data phys-
ical characteristic may be a change speed of the col-
lected data. A collection frequency that matches the
data physical characteristic may be determined
based on a change frequency of the data, and the
collection frequency may be referred to as a collec-
tion frequency f; corresponding to the data physical
characteristic.

For example, an optical power generally changes
slowly, and a low collection frequency may be used.
Network traffic changes fast, and a high collection
frequency may be used.

(2) The data collection result evaluation represents
impact, on device performance, of collecting, by the
data collection device, the data of the targetindicator
based on the current collection frequency. For ex-
ample, if the current collection frequency has nega-
tive impact on running of the data collection device,
the collection frequency needs to be reduced, and a
lower collection frequency is used, where "a lower
collection frequency" may be referred to as a collec-
tion frequency f, corresponding to the evaluation re-
sult of the data collection capability.

(3) An evaluation result of the data distribution fea-
ture represents a distribution characteristic of the da-
ta that is collected by the data collection device
based on the current collection frequency and that
is of the target indicator. For example, the collected
data satisfies normal distribution, and a high collec-
tion frequency may be used in a place where data
is densely distributed (for example, near an average
value). The collection frequency may be referred to
as a collection frequency f; corresponding to the
evaluation result of the data distribution feature.

[0210] In a possible implementation, the data collec-
tion device calculates a weighted value based on a col-
lection frequency corresponding to each data character-
istic and a weight coefficient of each data characteristic,
and may further determine the data amount adjustment
policy based on the weighted value.

[0211] For example, refer to FIG. 14. The data collec-
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tion device obtains, through evaluation, a collection fre-
quency f; based on the data physical characteristic,
where a weight coefficient of the data physical charac-
teristic is wi; obtains, through evaluation, a collection fre-
quency f, based on the data separate feature, where a
weight coefficient of the data physical characteristic is
W,; and obtains, through evaluation, a collection frequen-
cy f3 based on the evaluation result of the data collection
capability, where a weight coefficient of the data physical
characteristic  is ws. A weighted value
(f*wq+fo*wy+fa*ws) is calculated. It is assumed that an
amount of data that is expected to be collected by using
the weighted value (f;*w+f,*w,y+f3*w3) in duration T1 is
M. In the same duration, if an amount of data collected
by the data collection device is less than M, the data
collection amount needs to be increased. If the amount
of data collected by the data collection device is greater
than M, the data collection amount needs to be de-
creased.

[0212] In another possible implementation, the data
collection device calculates a weighted value based on
a collection frequency corresponding to each data char-
acteristic, a weight coefficient of each data characteristic,
a collection frequency determined by the receive end,
and a weight coefficient corresponding to the receive
end. The data collection device may further determine a
collection frequency adjustment policy based on the
weighted value.

[0213] The collection frequency determined by the re-
ceive end may be determined by a device (for example,
the controller) at the receive end by evaluating the re-
ceived data.

[0214] In a possible implementation, an evaluation re-
sult of the receive end includes but is not limited to: the
evaluation result of the utilization rate of the data receiv-
ing channel, the evaluation result of the utilization rate of
the data storage, and the evaluation result of the service
requirement satisfaction degree. The evaluation result of
the utilization rate of the data receiving channel may be
a data collection frequency f;4 evaluated by the data re-
ceiving device based on the utilization rate of the data
receiving channel. f4 is a collection frequency expected
by the data receive end. Compared with the current col-
lection frequency, performance of the data receiving de-
vice may be improved when f{4 is used to collect data.
The evaluation result of the utilization rate of the data
storage may be a data collection frequency f;, estimated
by the data receiving device based on an occupation sta-
tus of the storage space. f;, is a collection frequency
expected by the data receive end. Compared with the
current collection frequency, performance of the data re-
ceiving device may be improved when f,, is used to col-
lectdata. The evaluationresult of the service requirement
satisfaction degree may be a collection frequency f5
evaluated by the data analysis device based on the serv-
ice requirement satisfaction degree. Compared with the
current collection frequency, data collected by using ;3
can better match the service requirement.
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[0215] The receive end may further calculate, based
on the evaluation result of the utilization rate of the data
receiving channel, the evaluation result of the utilization
rate of the data storage, and the evaluation result of the
service requirement satisfaction degree, the data collec-
tion frequency expected by the receive end. Forexample,
the controller obtains f;4 and f;, from the data receiving
device, and obtains fi3 from the data analysis device.
Further, a weighted value f;{*wqq+f;2"Wo+f13"Wq3=fy
may be further calculated, where w44, w5, and w43 are
respectively weight coefficients of the evaluation result
of the utilization rate of the data receiving channel, the
evaluation result of the utilization rate of the data storage,
and the evaluation result of the service requirement sat-
isfaction degree. f4 is the data collection frequency ex-
pected by the receive end (or the controller). In this em-
bodiment of this application, the data amount adjustment
indication information may be f,.

[0216] The device (for example, the controller) at the
receive end may send the determined collection frequen-
cy f, to the data collection device. The weight coefficient
w, corresponding to the receive end may be further sent.
The data collection device may calculate a collection fre-
quency with reference to fy, f,, f5, and f, that are obtained
by the data collection device through evaluation based
on the data characteristic of the collected data. The data
collection device determines to increase or decrease the
data collection amount based on the collection frequen-
cy.

[0217] For example, refer to FIG. 15. A collection fre-
quency f, is obtained through evaluation based on the
data physical characteristic, where a weight coefficient
of the data physical characteristic is w4. A collection fre-
quency f, is obtained through evaluation based on the
data distribution feature, where a weight coefficient of
the data physical characteristic is w,. A collection fre-
quency f3 is obtained through evaluation based on the
evaluation result of the data collection capability, where
a weight coefficient of the data physical characteristic is
ws. A collection frequency obtained by the receive end
through evaluation based on the data characteristic is fy,
where a corresponding weight coefficient is w,. A weight-
ed value (f;*wq+fy*wy+f3*wa+f,*w,) is calculated.
[0218] Itis assumed that an amount of data that is ex-
pected to be collected by using the weighted value
(f*wqHfr*wotf3*wa+fs*wy) in duration T2 is N. In the
same duration T2, if an amount of data collected by the
data collection device is less than N, the data collection
amount needs to be increased. If the amount of data col-
lected by the data collection device is greater than N, the
collection frequency needs to be decreased.

[0219] In a possible implementation, after the collec-
tion frequency adjustment policy is determined, the data
collection amount may be increased or decreased by ad-
justing the threshold corresponding to the target indica-
tor. In this manner, the collection frequency or the col-
lection periodicity included in the collection interval indi-
cation information does not change. When the threshold
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corresponding to the target indicator changes, the data
collection amount also changes correspondingly.
[0220] Refer to FIG. 16. Two thresholds (which may
be referred to as an upper waterline and a lower water-
line) are set. When the collected data is lower than the
lower waterline, the data of the target indicator may be
subsequently collected by using alow frequency f,. When
the collected data is higher than the lower waterline and
lower than the upper waterline, the data of the target in-
dicator may be subsequently collected by using an inter-
mediate frequency f,. When the collected data is higher
than the upper waterline, the data of the target indicator
may be subsequently collected by using a high frequency
fs.

[0221] Refer to FIG. 16. The upper waterline is in-
creased, so that use of the high frequency f; may be
reduced. As a result, the overall collection frequency of
the data collection device is reduced, and the data col-
lection amount is reduced. It can be learned that the data
collection amount can be reduced by increasing the up-
per waterline. Alternatively, the lower waterline is in-
creased, so that use of the low frequency f; may be re-
duced. As a result, the overall collection frequency of the
data collection device is reduced, and the data collection
amount is reduced. It can be learned that the data col-
lection amount can be reduced by increasing the lower
waterline.

[0222] Refer to FIG. 17. The upper waterline is de-
creased, so that use of the high frequency f; may be
increased. As a result, the overall collection frequency
of the data collection device is improved, and the data
collection amount is improved. It can be learned that the
data collection amount can be improved by decreasing
the upper waterline. Alternatively, the lower waterline is
decreased, so that use of the intermediate frequency f,
may be increased. As a result, the overall collection fre-
quency of the data collection device is improved, and the
data collection amountis improved. It can be learned that
the data collection amount can be improved by decreas-
ing the lower waterline.

[0223] In the adjustment manners shown in FIG. 16
and FIG. 17, a collection interval available for data col-
lection does not change, and is always a collection inter-
val represented by f; and f,.

[0224] In another possible implementation, the data
collection device may alternatively increase the collec-
tion frequency (or decrease the collection periodicity) di-
rectly, and the available collection interval is reduced, so
thatthe data collection amountis improved. Alternatively,
the data collection device may decrease the collection
frequency (or increase the collection periodicity) directly,
and the available collection interval is improved, so that
the data collection amount is reduced.

[0225] For example, if a collection frequency set is f,
and f,, and it is determined, according to the foregoing
procedure, that the data adjustment policy is increasing
the data collection amount, f; may be increased, f, may
be increased, or both f; and f, may be increased.
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[0226] Optionally, the method shown in FIG. 6 further
includes: The data collection device notifies the controller
of the collection frequency or collection periodicity rep-
resenting the current collection interval. The current col-
lection interval is a collection interval obtained through
switching based on the value relationship between the
collected data and the threshold. For example, it is as-
sumed that the data collection device collects data x of
the target indicator based on a collection interval 1 at a
moment T1, and determines, based on a value relation-
ship between x and the threshold corresponding to the
target indicator, a switched collection interval 2. A collec-
tion frequency f, may be sent to the controller, so that
the controller learns a data collection status of the data
collection device. The collection frequency f, represents
the collection interval 2.

[0227] The datacollection device may send, tothe con-
troller, the collection frequency or collection periodicity
representing the current collection interval, and then the
controller may further forward the collection frequency or
collection periodicity representing the current collection
interval to the data receiving device. Alternatively, the
data collection device may directly send, to the data re-
ceiving device, the collection frequency or collection pe-
riodicity representing the current collection interval.
[0228] Optionally, the method shown in FIG. 6 further
includes: The data collection device reports the threshold
of the target indicator to the controller, and further report
the adjusted threshold, so that the controller learns the
data collection status of the data collection device.
[0229] The controller may further send the threshold
corresponding to the target indicator or the adjusted
threshold to the data receiving device.

[0230] Optionally, the data collection device may send
the threshold corresponding to the target indicator or the
adjusted threshold to the data receiving device.

[0231] An embodiment of this application further pro-
vides a data collection method, including capability ne-
gotiation between a transmit end and a receive end, data
reporting, data flow control, and the like. The transmit
end is a network device, and the receive end includes a
controller (a network management system), an analyzer,
and a data receiving device. The network device is for
collecting KPI data, the data receiving device is for re-
ceiving the KPI data collected by the network device, the
analyzer is for analyzing the KPI data collected by the
network device to implement a service requirement, and
the controller is for managing and controlling an entire
system. As shown in FIG. 18, the method includes the
following steps.

[0232] 1801: The network device reports capability in-
formation to the controller.

[0233] The capability information indicates a data at-
tribute, a collection frequency, a collection periodicity,
and a data size that are supported by the network device,
and may further indicate that the network device supports
determining a collection interval based on a threshold.
[0234] The network device may further send a hand-
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shake signal to the controller, to implement two-way au-
thentication.

[0235] 1802: The controller queries a data receiving
capability of the data receiving device.

[0236] 1803: The datareceiving device reports the da-
ta receiving capability to the controller.

[0237] Specifically, the data receiving device deter-
mines the data receiving capability based on a network
bandwidth and CPU performance of the data receiving
device.

[0238] 1804: The controller queries a data analysis ca-
pability of the analyzer.

[0239] The data analysis capability may be a data
specification required by the analyzer. For example, a
data collection precision required by the data analysis
device may be 1 hour, 15 minutes, 5 minutes, 1 minute,
10 seconds, or 1 second. Different services correspond
to different data precision requirements. For example,
monthly and yearly network traffic prediction requires on-
ly one-hour or even larger-granularity network traffic da-
ta. For applications such as network queue scheduling,
second-level or even millisecond-level network traffic da-
ta precision may be required.

[0240] 1805: The analyzer reports the data analysis
capability to the controller.

[0241] 1806: The controller generates receive-end ca-
pability information based on the datareceiving capability
and the data analysis capability.

[0242] The receive-end capability information may be
a data attribute that is allowed to be received, a data
reporting periodicity, a supported maximum data value,
a supported minimum data value, and the like.

[0243] 1807: The controller delivers the receive-end
capability information to the network device.

[0244] In this way, the transmit end and the receive
end complete a handshake and capability negotiation
process.

[0245] 1808: The network device comprehensively
generates a data collection policy of a target indicator
based on a data collection capability of the network de-
vice and the receive-end capability information.

[0246] Specifically, a capability indicated by the re-
ceive-end capability information may be determined, and
then an intersection set of the capability and the data
collection capability is obtained, to determine the initial
data collection policy. The data collection policy may in-
clude collection interval indication information and a
threshold corresponding to the target indicator.

[0247] 1809: The network device reports, to the data
receiving device, KPI data collected based on the data
collection policy.

[0248] Specifically, the collection interval indication in-
formation includes a plurality of collection frequencies.
The network device may determine, based on perform-
ance represented by the KPI and values of the collection
frequencies, a case in which a collection frequency is
used.

[0249] For example, the collection interval indication
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information includes f; and f,, where f is greater than f,.
It is assumed that the performance represented by the
KPI is positively correlated with a size of the KPI data. In
other words, when the KPI data is smaller, a higher col-
lection frequency needs to be used. Therefore, when the
collected KPI data is less than the threshold, f; is used,
and a collection interval is small. When the collected KPI
data is greater than the threshold, f, is used, and a col-
lection interval is large.

[0250] KPI data comes from various sources, such as
a device running temperature measured by a sensor, a
fan speed, a received signal strength indicator (received
signal strength indicator, RSSI) of a wireless device, a
collected CPU, a memory utilization rate, and network
interface traffic. Generally, the data is read in a sampling
manner. A quantity of sampling times in unit time is a
collection periodicity. A larger collection periodicity indi-
cates a larger quantity. The collected data may be rep-
resented by different numerical precisions, for example,
8 bits, 16 bits, 32 bits, and 64 bits. A higher numerical
precision indicates a larger data amount.

[0251] 1810: The datareceiving device stores and con-
verts the received data.

[0252] For example, the received data is compressed
and stored.

[0253] 1811:The data receiving device sends the data
to the analyzer.

[0254] 1812: The data receiving device evaluates a
network bandwidth and an occupation status of storage
space.

[0255] The network bandwidth includes a network
bandwidth from the transmit end to the receive end, and
may be a network bandwidth for internal transmission.
The network bandwidth and the occupation status of the
storage space are evaluated, to determine whether an
amount of data currently collected (or reported) by net-
work devices is excessively large.

[0256] 1813: The data receiving device sends an eval-
uation result to the controller.

[0257] 1814: The analyzer performs service analysis
based on the data, to determine, through evaluation,
whether the received data satisfies a precision require-
ment of a service.

[0258] Thisis also a service objective of data collection
and sending, for example, to complete a data visualiza-
tion task, network traffic trend prediction, and wireless
network channel optimization. In addition, the data anal-
ysis device evaluates the data, that is, whether the cur-
rent data satisfies a service requirement, and whether
data precision or collection precision needs to be im-
proved (or reduced).

[0259] 1815: The analyzer sends an evaluation result
to the controller.

[0260] 1816: The controller comprehensively gener-
ates a comprehensive receive-end evaluation based on
the evaluation results from the data receiving device and
the data analysis device.

[0261] For example, the evaluation result includes but
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is not limited to: the evaluation result of the utilization rate
of the data receiving channel, the evaluation result of the
utilization rate of the data storage, and the evaluation
result of the service requirement satisfaction degree. A
frequency f,, may be evaluated based on the evaluation
result of the utilization rate of the data receiving channel,
a frequency f;, may be evaluated based on the evalua-
tion result of the utilization rate of the data storage, and
a frequency f13 may be evaluated based on the evalua-
tion result of the service requirement satisfaction degree.
[0262] A weighted value f;{*Wqq+f1o* W+ 3*Wy 3=y
may be further calculated, where w4, wy,, and w45 are
respectively weight coefficients of the evaluation result
of the utilization rate of the data receiving channel, the
evaluation result of the utilization rate of the data storage,
and the evaluation result of the service requirement sat-
isfaction degree. f, may be a collection frequency of the
comprehensive receive-end evaluation.

[0263] 1817: The controller sends the comprehensive
receive-end evaluation to the network device.

[0264] 1818: The network device updates the data col-
lection policy based on the comprehensive receive-end
evaluation and a capability of the transmit end.

[0265] The data collection policy is updated to adjust
the data collection amount. Updating the data collection
policy may be updating the data collection frequency,
updating the data collection periodicity, or adjusting the
threshold corresponding to the indicator.

[0266] For example, the network device obtains,
through evaluation, a collection frequency f; based on
the data physical characteristic, where a weight coeffi-
cient of the data physical characteristic is wi; obtains,
through evaluation, a collection frequency f, based on
the data separate feature, where a weight coefficient of
the data physical characteristic is w,; and obtains,
through evaluation, a collection frequency f; based on
the evaluation result of the data collection capability,
where a weight coefficient of the data physical charac-
teristic is w3. A collection frequency obtained by the re-
ceive end through evaluation based on the data charac-
teristic is f,, where a corresponding weight coefficient is
Wy.

[0267] Itis assumed that an amount of data that is ex-
pected to be collected by using the weighted value
(f*wy+y*f+f3*ws+,*w,) in duration T2 is N. In the same
duration T2, if an amount of data collected by the data
collection device is less than N, the data collection
amount needs to be increased. If the amount of data col-
lected by the data collection device is greater than N, the
data collection amount needs to be decreased.

[0268] For example, if the weighted value is five times
each second, an amount of data collected each time is
1M, and T2is 3s, Nis 15 M. If an amount of data collected
within the latest 3s before a current moment (namely, a
moment at which step 1818 is performed) is 12 M, the
data collection amount needs to be increased. Assuming
that the amount of data collected within the latest 3s be-
fore the current moment (namely, the moment at which
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step 1818 is performed) is 17 M, the data collection
amount needs to be decreased.

[0269] 1819: Collect KPI data by using the data collec-
tion policy, and report the KPI data by using a reporting
policy.

[0270] 1820: Continue to iterate 1810 to 1819.
[0271] Optionally, the method may further include

1821: The transmit end adjusts the data collection policy
based on a characteristic of the KPI data and a running
status of the transmit end. Step 1821 may alternatively
be performed after step 1809 and before step 1801.
[0272] For example, a collection frequency f; is ob-
tained through evaluation based on the data physical
characteristic, where a weight coefficient of the data
physical characteristic is wi; a collection frequency f, is
obtained through evaluation based on the data separate
feature, where a weight coefficient of the data physical
characteristic is wy; and a collection frequency f5 is ob-
tained through evaluation based on the evaluation result
of the data collection capability, where a weight coeffi-
cient of the data physical characteristic is wj.

[0273] Itis assumed that an amount of data that is ex-
pected to be collected by using the weighted value
(1w +y*wy+fa*w,) in duration T1 is M. In the same du-
ration T1, if an amount of data collected by the data col-
lection device is less than M, the data collection amount
needs to be increased. If the amount of data collected
by the data collection device is greater than N, the col-
lection frequency needs to be decreased.

[0274] Forexample,ifthe weighted value is three times
each second, an amount of data collected each time is
2M,and T2is 2s, N is 12 M. If an amount of data collected
within the latest 3s before a current moment (namely, a
moment at which step 1820 is performed) is 15 M, the
data collectionamountneeds to be decreased. Assuming
that the amount of data collected within the latest 3s be-
fore the current moment (namely, the moment at which
step 1820 is performed) is 10 M, the data collection
amount needs to be increased.

[0275] When each functional module that is obtained
through division and that corresponds to each function
is used, FIG. 19 is a schematic diagram of a possible
structure of the device in the foregoing embodiments.
The device shown in FIG. 19 may be the data collection
device described in embodiments of this application, may
be a component that implements the foregoing method
in the data collection device, or may be a chip used in
the data collection device. The chip may be a system-
on-a-chip (System-On-a-Chip, SOC), a baseband chip
with a communication function, or the like. As shown in
FIG. 19, the device includes a determining unit 1901, a
collection unit 1902, and a communication unit 1903. The
determining unit 1901 may be one or more processors,
and the communication unit may be a transceiver or a
communication interface.

[0276] For example, the determining unit 1901 may be
configured to support the data collection device in per-
forming step 602 and step 603, and/or configured to per-
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form another process of the technology described in this
specification.

[0277] The collection unit 1902 is configured to support
the data collection device in performing step 604, and/or
configured to perform another process of the technology
described in this specification.

[0278] The communication unit 1903 is configured to
support interaction between the data collection device
and another device, for example, support interaction be-
tween the data collection device and a controller or a
data receiving device, and/or configured to perform an-
other process of the technology described in this speci-
fication.

[0279] It should be noted that all related content of the
stepsin the foregoing method embodiments may be cited
in function description of corresponding functional mod-
ules. Details are not described herein again.

[0280] Ina possible implementation, the device shown
in FIG. 19 may alternatively be a chip used in a computing
device. The chip may be a system-on-a-chip (System-
On-a-Chip, SOC), a baseband chip with a communica-
tion function, or the like.

[0281] For example, when an integrated unit is used,
FIG. 20 is a schematic diagram of a structure of a device
according to an embodiment of this application. In FIG.
20, the device includes a processing module 2001 and
a communication module 2002. The processing module
2001 is configured to control and manage an action of
the device, for example, perform the steps performed by
the determining unit 1901 and the collection unit 1902,
and/or configured to perform another process of the tech-
nology described in this specification. The communica-
tion module 2002 is configured to perform the steps per-
formed by the communication unit 1903, and support in-
teraction between the device and another device, for ex-
ample, interaction with another terminal device. As
shown in FIG. 20, the device may further include a stor-
age module 2003, where the storage module 2003 is
configured to store program code and data of the device.
[0282] When the processing module 2001 is a proces-
sor, the communication module 2002 is a transceiver,
and the storage module 2003 is a memory, the device is
the device shown in FIG. 5.

[0283] When each functional module that is obtained
through division and that corresponds to each function
is used, FIG. 21 is a schematic diagram of a possible
structure of the device in the foregoing embodiments.
The device shown in FIG. 21 may be the controller de-
scribed in embodiments of this application, may be a
component that implements the foregoing method in the
controller, or may be a chip used in the controller. The
chip may be a system-on-a-chip (System-On-a-Chip,
SOC), a baseband chip with a communication function,
or the like. As shown in FIG. 21, the device includes a
determining unit 2101 and a communication unit 2102.
The determining unit 2101 may be one or more proces-
sors, and the communication unit 2102 may be a trans-
ceiver or a communication interface.
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[0284] For example, the determining unit 2101 may be
configured to support the controller in determining a data
collection policy, and/or configured to perform another
process of the technology described in this specification.
[0285] The communication unit 2102 is configured to
support interaction between the controller and another
device, forexample, supportinteraction between the con-
troller and a data collection device, a data receiving de-
vice, or a data analysis device, and/or configured to per-
form another process of the technology described in this
specification.

[0286] It should be noted that all related content of the
steps in the foregoing method embodiments may be cited
in function description of corresponding functional mod-
ules. Details are not described herein again.

[0287] Inapossible implementation, the device shown
in FIG. 21 may alternatively be a chip used in a computing
device. The chip may be a system-on-a-chip (System-
On-a-Chip, SOC), a baseband chip with a communica-
tion function, or the like.

[0288] For example, when an integrated unit is used,
FIG. 22 is a schematic diagram of a structure of a device
according to an embodiment of this application. In FIG.
22, the device includes a processing module 2201 and
a communication module 2202. The processing module
2201 is configured to control and manage an action of
the device, for example, perform the steps performed by
the determining unit 2101, and/or configured to perform
another process of the technology described in this spec-
ification. The communication module 2202 is configured
to perform the steps performed by the communication
unit 2102, and support interaction between the device
and another device, for example, interaction with another
device. As shown in FIG. 22, the device may further in-
clude a storage module 2203, where the storage module
2203 is configured to store program code and data of the
device.

[0289] When the processing module 2201 is a proces-
sor, the communication module 2202 is a transceiver,
and the storage module 2203 is a memory, the apparatus
is the apparatus shown in FIG. 5.

[0290] An embodiment of this application further pro-
vides a system, including the data collection device
shown in FIG. 19 or FIG. 20, and the controller shown in
FIG. 21 or FIG. 22. The controller is configured to deter-
mine a data collection policy of a target indicator, where
the data collection policy includes collection interval in-
dication information, the collection interval indication in-
formation is a plurality of collection frequencies or a plu-
rality of collection periodicities, and the plurality of col-
lection frequencies or the plurality of collection periodic-
ities represent a plurality of available collection intervals
for collecting data of the target indicator; and send the
data collection policy to the data collection device.
[0291] The data collection device is configured to de-
termine, based on a threshold corresponding to the target
indicator, a collection interval for to-be-collected data of
the target indicator from the plurality of available collec-
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tion intervals; and collect the data of the target indicator
based on the collection interval.

[0292] Optionally, the system further includes a data
receiving device, and the data receiving device is con-
figured to receive the data of the target indicator from the
data collection device.

[0293] Optionally, the system further includes a data
analysis device, and the data analysis device is config-
ured to obtain the data of the target indicator from the
data receiving device, to implement a service based on
the data of the target indicator.

[0294] An embodiment of this application provides a
computer-readable storage medium. The computer-
readable storage medium stores instructions. The in-
structions are for performing the method shown in FIG.
6 or FIG. 18.

[0295] An embodiment of this application provides a
computer program product including instructions. When
the computer program product runs on a communication
apparatus, the communication apparatus is enabled to
perform the method shown in FIG. 6 or FIG. 18.

[0296] An embodiment of this application provides a
communication apparatus. The communication appara-
tus stores instructions. When the communication appa-
ratus runs on the communication apparatuses shown in
FIG. 5, and FIG. 19 to FIG. 22, the communication ap-
paratus is enabled to perform the method shown in FIG.
6 or FIG. 18. The communication apparatus may be a
chip.

[0297] The foregoing descriptions about implementa-
tions allow a person skilled in the art to understand that,
for the purpose of convenient and brief description, divi-
sion of the foregoing function modules is used as an ex-
ample for illustration. During actual application, the fore-
going functions may be allocated to different function
modules and implemented based on a requirement, that
is, an inner structure of a communication apparatus is
divided into different function modules to implement all
or some of the functions described above.

[0298] The processor in embodiments of this applica-
tion may include but is not limited to at least one of the
following various computing devices that run software: a
central processing unit (central processing unit, CPU), a
microprocessor, a digital signal processor (DSP), a mi-
crocontroller unit (microcontroller unit, MCU), an artificial
intelligence processor, or the like. Each computing de-
vice may include one or more cores configured to perform
an operation or processing by executing software instruc-
tions. The processor may be an independent semicon-
ductor chip, or may be integrated with another circuit into
a semiconductor chip. For example, the processor may
form a SoC (a system-on-a-chip) with another circuit
(such as a codec circuit, a hardware acceleration circuit,
orvarious buses and interface circuits). Alternatively, the
processor may be integrated into an ASIC as a built-in
processor of the ASIC, and the ASIC integrated with the
processor may be separately packaged, or may be pack-
aged with another circuit. In addition to the core config-

EP 4 167 094 A1

10

15

20

25

30

35

40

45

50

55

25

48

ured to execute software instructions to perform an op-
eration or processing, the processor may further include
a necessary hardware accelerator, for example, a field
programmable gate array (field programmable gate ar-
ray, FPGA), a PLD (a programmable logic device), or a
logic circuit thatimplements a dedicated logic operation.
[0299] The memoryin embodiments of this application
may include at least one of the following types: a read-
only memory (read-only memory, ROM) or another type
of static storage device that can store static information
and instructions, or a random access memory (random
access memory, RAM) or another type of dynamic stor-
age device that can store information and instructions,
or may be an electrically erasable programmable read-
only memory (Electrically erasable programmable read-
only memory, EEPROM). In some scenarios, the mem-
ory may alternatively be a compact disc read-only mem-
ory (compact disc read-only memory, CD-ROM) or an-
other compact disc storage, an optical disc storage (in-
cluding a compact optical disc, a laser disc, an optical
disc, a digital versatile disc, a Blu-ray disc, or the like), a
magnetic disk storage medium or another magnetic stor-
age device, or any other medium that can be used to
carry or store expected program code in a form of an
instruction or a data structure and that can be accessed
to a computer. However, the memory is not limited there-
to.

[0300] In this application, "at least one" refers to one
or more. "Multiple" refers to two or more than two. A term
"and/or" describes an association relationship between
associated objects and indicates that three relationships
may exist. For example, A and/or B may indicate the fol-
lowing cases: Only A exists, both A and B exist, and only
B exists, where A and B may be singular or plural. The
character "/" generally indicates an "or" relationship be-
tween the associated objects. Atleast one of the following
items (pieces) or a similar expression thereof indicates
any combination of these items, including a single item
(piece) or any combination of a plurality of items (pieces).
For example, at least one item (piece) of a, b, or c may
indicate:a, b,c,aand b,aandc,bandc, ora, b, and c,
where a, b, and ¢ may be singular or plural. In addition,
to clearly describe the technical solutions in embodi-
ments of this application, terms such as first and second
are used in embodiments of this application to distinguish
between same items or similar items that provide basi-
cally same functions or purposes. A person skilled in the
art may understand that the terms such as "first" and
"second" do notlimita quantity or an execution sequence,
and the terms such as "first" and "second" do notindicate
a definite difference.

[0301] Inthe several embodiments provided in this ap-
plication, it should be understood that the disclosed da-
tabase access apparatus and method may be imple-
mented in other manners. For example, the described
database access apparatus embodiment is merely an
example. For example, the module or division into the
units is merely logical function division and may be other
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divisionin actual implementation. For example, a plurality
of units or components may be combined or integrated
into another apparatus, or some features may be ignored
or not performed. In addition, the displayed or discussed
mutual couplings or direct couplings or communication
connections may be implemented through some inter-
faces. The indirect couplings or communication connec-
tions between the database access apparatuses or units
may be implemented in electronic, mechanical, or other
forms.

[0302] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may be one or more physical units, may be located
in one place, or may be distributed on different places.
Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions
of embodiments.

[0303] In addition, functional units in embodiments of
this application may be integrated into one processing
unit, each of the units may exist alone physically, or two
or more units may be integrated into one unit. The inte-
grated unit may be implemented in a form of hardware,
or may be implemented in a form of a software functional
unit.

[0304] When the integrated unit is implemented in the
form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored
in a readable storage medium. Based on such an under-
standing, the technical solutions of embodiments of this
application essentially, or the part contributing to a con-
ventional technology, or all or some of the technical so-
lutions may be implemented in the form of a software
product. The software product is stored in a storage me-
dium and includes several instructions for instructing a
device (which may be a single-chip microcomputer, a
chip or the like) or a processor to perform all or some of
the steps of the methods described in embodiments of
this application. The foregoing storage medium includes
any medium that can store program code, such as a USB
flash drive, a removable hard disk, a ROM, a RAM, a
magnetic disk, or an optical disc.

[0305] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement within the technical scope dis-
closed in this application shall fall within the protection
scope of this application. Therefore, the protection scope
of this application shall be subject to the protection scope
of the claims.

Claims
1. A data collection method, comprising:
determining, by a data collection device based

on a threshold corresponding to a target indica-
tor, a collection interval for to-be-collected data
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of the target indicator from a plurality of available
collection intervals; and

collecting, by the data collection device, the data
of the target indicator based on the collection
interval.

The method according to claim 1, wherein the col-
lection interval is represented by a collection perio-
dicity or a collection frequency.

The method according to claim 1, wherein the deter-
mining, by a data collection device based on a
threshold corresponding to a target indicator, a col-
lection interval for to-be-collected data of the target
indicator comprises:

determining the collection interval based on a value
relationship between collected data of the target in-
dicator and the threshold.

The method according to any one of claims 1 to 3,
wherein the target indicator corresponds only to one
threshold, and the determining the collection interval
based on avaluerelationship between collected data
of the target indicator and the threshold comprises:

when the collected data of the target indicator
is greater than or equal to the threshold, the col-
lection interval is a first interval, and when the
collected data of the target indicator is less than
the threshold, the collection interval is a second
interval; or

when the collected data of the target indicator
is greater than the threshold, the collection in-
terval is a first interval, and when the collected
data of the target indicator is less than or equal
to the threshold, the collection interval is a sec-
ond interval, wherein

the first interval is different from the second in-
terval.

The method according to any one of claims 1 to 3,
wherein the targetindicator corresponds to a plurality
of thresholds, the plurality of thresholds comprise a
first threshold and a second threshold, and the sec-
ond threshold is greater than the first threshold; and
the determining the collection interval based on a
value relationship between collected data of the tar-
get indicator and the threshold comprises:

when the collected data of the target indicator
is less than the first threshold, the collection in-
terval is a first interval, and when the collected
data of the target indicator is greater than the
second threshold, the collection interval is a third
interval;

when the collected data of the target indicator
is less than or equal to the first threshold, the
collectioninterval is a first interval, and when the
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collected data of the target indicator is greater
than the second threshold, the collection interval
is a third interval;

when the collected data of the target indicator
is less than the first threshold, the collection in-
terval is a first interval, and when the collected
data of the target indicator is greater than or
equal to the second threshold, the collection in-
terval is a third interval; or

when the collected data of the target indicator
is less than or equal to the first threshold, the
collection interval is afirst interval, and when the
collected data of the target indicator is greater
than or equal to the second threshold, the col-
lection interval is a third interval.

The method according to claim 5, wherein the plu-
rality of thresholds are two thresholds, and the de-
termining the collection interval based on a value
relationship between collected data of the target in-
dicator and the threshold comprises:

when the collected data of the target indicator
is greater than the first threshold and less than
the second threshold, the collection interval is a
second interval;

when the collected data of the target indicator
is greater than or equal to the first threshold and
less than the second threshold, the collection
interval is a second interval;

when the collected data of the target indicator
is greater than the first threshold and less than
or equal to the second threshold, the collection
interval is a second interval; or

when the collected data of the target indicator
is greater than or equal to the first threshold and
less than or equal to the second threshold, the
collection interval is a second interval, wherein
the first threshold is different from the second
threshold, and the second threshold is different
from the third threshold.

The method according to claim 6, wherein the first
threshold is greater than the second threshold, and
the second threshold is greater than the third thresh-
old.

The method according to claim 7, wherein a larger
value of data of the target indicator indicates poorer
performance represented by the target indicator.

The method according to claim 8, wherein the target
indicator is a throughput or a temperature of a central
processing unit CPU.

The method according to claim 6, wherein the first
threshold is less than the second threshold, and the
second threshold is less than the third threshold.
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The method according to claim 10, wherein a larger
value of data of the target indicator indicates better
performance represented by the target indicator.

The method accordingto claim 11, wherein the target
indicator is a radio signal strength or an optical pow-
er.

The method according to any one of claims 1 to 12,
wherein the method further comprises:

sending, by the data collection device, the data of
the target indicator to a data receiving device.

The method according to any one of claims 1 to 13,
wherein before the determining, by a data collection
device based on a threshold corresponding to a tar-
getindicator, a collection interval for to-be-collected
data of the target indicator, the method further com-
prises:

receiving, by the data collection device, a data col-
lection policy from a controller, wherein the data col-
lection policy comprises the threshold and/or collec-
tion interval indication information, the collection in-
tervalindication information is a plurality of collection
frequencies or a plurality of collection periodicities,
and the plurality of collection frequencies or the plu-
rality of collection periodicities represent the plurality
of available collection intervals.

The method according to claim 14, wherein before
the receiving, by the data collection device, a data
collection policy from a controller, the method further
comprises:

sending, by the data collection device, capability in-
formation of the data collection device to the control-
ler, wherein the capability information of the data col-
lection device indicates at least one of the following:
a data attribute supported by the data collection de-
vice, a capability of the data collection device to de-
termine a collection interval for data of an indicator
based on a threshold of the indicator, a collection
frequency supported by the data collection device,
and a collection periodicity supported by the data
collection device, and the data attribute comprises
a data format, data precision, and/or a data bit width,
wherein the capability information of the data collec-
tion device is used by the controller to determine the
data collection policy.

The method according to any one of claims 1 to 14,
wherein before the determining, by a data collection
device based on a threshold corresponding to a tar-
getindicator, a collection interval for to-be-collected
data of the indicator, the method further comprises:

obtaining receive-end capability information,
wherein the receive-end capability information
is generated based on capability information of



17.

18.

19.

53

the data receiving device and/or a data specifi-
cation requirement of a data analysis device;
and

determining, by the data collection device, the
data collection policy based on the receive-end
capability information, wherein the data collec-
tion policy comprises the threshold and/or col-
lection interval indication information, the collec-
tion interval indication information is a plurality
of collection frequencies or a plurality of collec-
tion periodicities, and the plurality of collection
frequencies or the plurality of collection perio-
dicities represent the plurality of available col-
lection intervals.

The method according to claim 16, wherein

the capability information of the data receiving
device indicates at least one of the following: a
data attribute supported by the data receiving
device, a data reporting frequency supported by
the data receiving device, and a data reporting
periodicity supported by the data receiving de-
vice, and the data attribute comprises a data for-
mat, data precision, and/or a data bit width; and
the data specification requirement of the data
analysis device comprises data precision of a
service requirement.

The method according to any one of claims 1to 17,
wherein the method further comprises:

sending, to the data receiving device, the data that
is collected based on the collection interval and that
is of the target indicator.

The method according to any one of claims 1 to 18,
wherein the method further comprises:

adjusting the threshold based on a data charac-
teristic and/or data amount adjustment indica-
tion information of the data of the target indica-
tor; or

adjusting at least one of the plurality of available
collection intervals based on a data character-
istic and/or data amount adjustment indication
information of the data of the target indicator,
wherein

the data characteristic comprises at least one of
the following: a data physical characteristic, a
data distribution feature, and a data collection
result evaluation, wherein the data collection re-
sult evaluation represents a degree of impact,
on performance of the data collection device, of
collecting the data of the target indicator by the
data collection device based on a current col-
lection frequency, and the data amount adjust-
mentindicationinformationindicates toincrease
or decrease a data collection amount, or indi-
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cates a data collection frequency expected by
the controller.

The method according to claim 14, wherein the con-
troller and the data receiving device are a same de-
vice, or the controller and the data receiving device
are different devices.

The method according to any one of claims 1 to 20,
wherein the method further comprises:

sending, to the controller, the collection frequency
or the collection periodicity representing the collec-
tion interval.

The method accordingtoclaim 21, wherein the send-
ing, to the controller, the collection periodicity or the
collection frequency representing the collection in-
terval comprises:

when a collection interval for the target indicator
changes, sending, to the controller, the collection pe-
riodicity or the collection frequency representing the
collection interval.

The method according to any one of claims 1 to 22,
wherein the method further comprises:
sending the threshold to the controller.

A data collection method, comprising:

determining a data collection policy of a target
indicator, wherein the data collection policy
comprises collection interval indication informa-
tion, the collection interval indication information
is a plurality of collection frequencies or a plu-
rality of collection periodicities, and the plurality
of collection frequencies or the plurality of col-
lection periodicities represent a plurality of avail-
able collection intervals for collecting data of the
target indicator; and

sending the data collection policy to a data col-
lection device.

The method according to claim 24, wherein the de-
termining a data collection policy of a target indicator
comprises:

obtaining capability information of the data col-
lection device, a data specification requirement
of a data analysis device, and/or capability in-
formation of a data receiving device; and
determining the data collection policy based on
the capability information of the data collection
device, the data specification requirement,
and/or the capability information of the data re-
ceiving device.

The method according to claim 25, wherein the ob-
taining capability information of the data collection
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device, a data specification requirement of a data
analysis device, and/or capability information of a
data receiving device comprises:

receiving the capability information of the data
collection device from the data collection device;
and/or

receiving the capability information of the data
receiving device from the data receiving device;
and/or

receiving the data specification requirement
from the data analysis device.

The method according to any one of claims 24 to 26,
wherein the data collection policy further comprises
athreshold corresponding to the targetindicator, and
the threshold corresponding to the target indicator
is for determining a collection interval for the data of
the target indicator.

The method according to claim 24, wherein the meth-
od further comprises:

determining receive-end capability information
based on capability information of a data receiv-
ing device and/or a data specification require-
ment of a data analysis device; and

sending the receive-end capability information
to the data collection device, wherein the re-
ceive-end capability information is used by the
data collection device to determine the data col-
lection policy.

The method according to any one of claims 25 to 28,
wherein the capability information of the data collec-
tion device indicates at least one of the following: a
data attribute supported by the data collection de-
vice, a capability of the data collection device to de-
termine a collection interval for data of an indicator
based on a threshold of the indicator, a collection
frequency supported by the data collection device,
and a collection periodicity supported by the data
collection device, and the data attribute comprises
a data format, data precision, and/or a data bit width;

the capability information of the data receiving
device indicates at least one of the following: a
data attribute supported by the data receiving
device, a data reporting frequency supported by
the data receiving device, and a data reporting
periodicity supported by the data receiving de-
vice; and

the data specification requirement of the data
analysis device comprises data precision of a
service requirement.

The method according to any one of claims 24 to 29,
wherein the method further comprises:
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receiving the data of the target indicator from the
data collection device.

The method according to claim 30, wherein the meth-
od further comprises:

determining a resource occupation status and
an evaluation result of a service requirement sat-
isfaction degree based on the data of the target
indicator, wherein the resource occupation sta-
tus comprises a network-bandwidth occupation
status and/or a storage-space occupation status
of the data receiving device, and the service re-
quirement satisfaction degree represents
whether the currently collected data satisfies the
service requirement;

determining data amount adjustment indication
information based on the resource occupation
status and the evaluation result of the service
requirement satisfaction degree, wherein the
data amount adjustment indication information
indicates to increase or decrease a data collec-
tion amount; and

sending the data amount adjustment indication
information to the data collection device.

The method according to any one of claims 24 to 31,
wherein the method further comprises:

receiving, from the data collection device, a collec-
tion frequency or a collection periodicity representing
the collection interval for the data of the target indi-
cator.

The method according to any one of claims 24 to 32,
wherein the method further comprises:

receiving the threshold corresponding to the target
indicator from the data collection device.

The method according to claim 25, wherein an exe-
cution body of the method, the data analysis device,
and the data receiving device are a same device.

A data collection device, comprising:

a determining unit, configured to determine,
based on a threshold corresponding to a target
indicator, a collection interval for to-be-collected
data of the target indicator from a plurality of
available collection intervals; and

a collection unit, configured to collect the data
of the target indicator based on the collection
interval.

The device according to claim 35, wherein the col-
lection interval is represented by a collection perio-
dicity or a collection frequency; and

the determining unit is specifically configured to de-
termine the collection interval based on a value re-



57

lationship between collected data of the target indi-
cator and the threshold.

37. The device according to claim 35 or 36, wherein

the target indicator corresponds only to one
threshold, and the determining unit is specifical-
ly configured to: if the collected data of the target
indicator is greater than or equal to the thresh-
old, determine that the collection interval is a
firstinterval, andif the collected data of the target
indicator is less than the threshold, determine
that the collection interval is a second interval;
or if the collected data of the target indicator is
greater than the threshold, determine that the
collection interval is a first interval, and if the
collected data of the target indicator is less than
or equal to the threshold, determine that the col-
lection interval is a second interval, wherein the
firstinterval is different from the second interval;
or

the target indicator corresponds to a plurality of
thresholds, the plurality of thresholds comprise
afirst threshold and a second threshold, and the
second threshold is greater than the first thresh-
old; and the determining unit is specifically con-
figured to: if the collected data of the target in-
dicator is less than the first threshold, determine
that the collection interval is a first interval, and
if the collected data of the target indicator is
greater than the second threshold, determine
that the collection interval is a third interval; if
the collected data of the target indicator is less
than or equal to the first threshold, determine
that the collection interval is a first interval, and
if the collected data of the target indicator is
greater than the second threshold, determine
that the collection interval is a third interval; if
the collected data of the target indicator is less
than the first threshold, determine that the col-
lection interval is a first interval, and if the col-
lected data of the target indicator is greater than
orequal to the second threshold, determine that
the collection interval is a third interval; or if the
collected data of the target indicator is less than
or equal to the first threshold, determine that the
collection interval is a first interval, and if the
collected data of the target indicator is greater
than or equal to the second threshold, determine
that the collection interval is a third interval.

38. The device according to claim 37, wherein the first

threshold is greater than the second threshold, and
the second threshold is greater than the third thresh-
old; a larger value of data of the target indicator in-
dicates poorer performance represented by the tar-
getindicator; and the target indicator is a throughput
or atemperature of a central processing unit CPU; or
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the first threshold is less than the second threshold,
and the second threshold is less than the third thresh-
old; a larger value of data of the target indicator in-
dicates better performance represented by the target
indicator; and the target indicator is a radio signal
strength or an optical power.

The device according to any one of claims 35 to 38,
wherein the device further comprises a communica-
tion unit, wherein

the communication unit is configured to send ca-
pability information of the data collection device
toacontroller, wherein the capability information
of the data collection device indicates at least
one of the following: a data attribute supported
by the data collection device, a capability of the
data collection device to determine a collection
interval for data of an indicator based on a
threshold of the indicator, a collection frequency
supported by the data collection device, and a
collection periodicity supported by the data col-
lection device, and the data attribute comprises
a data format, data precision, and/or a data bit
width, wherein the capability information of the
data collection device is used by the controller
to determine a data collection policy, and the
controller and a data receiving device are a
same device;

the communication unit is further configured to
receive the data collection policy from the con-
troller, wherein the data collection policy com-
prises the threshold and/or collection interval in-
dication information, the collection interval indi-
cation information is a plurality of collection fre-
quencies or a plurality of collection periodicities,
and the plurality of collection frequencies or the
plurality of collection periodicities represent the
plurality of available collection intervals; and
the communication unit is further configured to
send the data of the target indicator to the data
receiving device.

The device according to any one of claims 35 to 38,
wherein

the determining unit is further configured to ob-
tain receive-end capability information, wherein
the receive-end capability information is gener-
ated based on capability information of a data
receiving device and/or a data specification re-
quirement of a data analysis device; and

determine the data collection policy based on
the receive-end capability information, wherein
the data collection policy comprises the thresh-
old and/or collection interval indication informa-
tion, the collection interval indication information
is a plurality of collection frequencies or a plu-
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rality of collection periodicities, and the plurality
of collection frequencies or the plurality of col-
lection periodicities represent the plurality of
available collection intervals, wherein

the capability information of the data receiving
device indicates at least one of the following: a
data attribute supported by the data receiving
device, a data reporting frequency supported by
the data receiving device, and a data reporting
periodicity supported by the data receiving de-
vice, and the data attribute comprises a data for-
mat, data precision, and/or a data bit width; and
the data specification requirement of the data
analysis device comprises data precision of a
service requirement.

41. The device according to any one of claims 35 to 40,

wherein the determining unit is further configured to
adjust the threshold based on a data characteristic
and/or data amount adjustment indication informa-
tion of the data of the target indicator; or

adjust at least one of the plurality of available
collection intervals based on a data character-
istic and/or data amount adjustment indication
information of the data of the target indicator,
wherein

the data characteristic comprises at least one of
the following: a data physical characteristic, a
data distribution feature, and a data collection
result evaluation, wherein the data collection re-
sult evaluation represents a degree of impact,
on performance of the data collection device, of
collecting the data of the target indicator by the
data collection device based on a current col-
lection frequency, and the data amount adjust-
mentindicationinformationindicates toincrease
or decrease a data collection amount, or indi-
cates a data collection frequency expected by
the controller.

42. The device according to any one of claims 35 to 41,

wherein the communication unitof the data collection
device is configured to: when a collection interval for
the target indicator changes, send, to the controller,
the collection periodicity or the collection frequency
representing the collection interval.

43. A controller, comprising:

a determining unit, configured to determine a
data collection policy of a target indicator,
wherein the data collection policy comprises col-
lection interval indication information, the collec-
tion interval indication information is a plurality
of collection frequencies or a plurality of collec-
tion periodicities, and the plurality of collection
frequencies or the plurality of collection perio-
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dicities represent a plurality of available collec-
tion intervals for collecting data of the target in-
dicator; and

a communication unit, configured to send the
data collection policy to a data collection device.

The controller according to claim 43, wherein

the determining unit is specifically configured to
obtain capability information of the data collec-
tion device, a data specification requirement of
a data analysis device, and/or capability infor-
mation of a data receiving device; and determine
the data collection policy based on the capability
information of the data collection device, the da-
ta specification requirement, and/or the capabil-
ity information of the data receiving device; or
the determining unit is configured to determine
receive-end capability information based on ca-
pability information of a data receiving device
and/or a data specification requirement of a data
analysis device; and send the receive-end ca-
pability information to the data collection device,
wherein the receive-end capability information
is used by the data collection device to deter-
mine the data collection policy, wherein

the capability information of the data collection
device indicates at least one of the following: a
data attribute supported by the data collection
device, a capability of the data collection device
to determine a collection interval for data of an
indicator based on a threshold of the indicator,
a collection frequency supported by the data col-
lection device, and a collection periodicity sup-
ported by the data collection device, and the da-
ta attribute comprises a data format, data preci-
sion, and/or a data bit width;

the capability information of the data receiving
device indicates at least one of the following: a
data attribute supported by the data receiving
device, a data reporting frequency supported by
the data receiving device, and a data reporting
periodicity supported by the data receiving de-
vice; and

the data specification requirement of the data
analysis device comprises data precision of a
service requirement.

The controller according to claim 43 or 44, wherein
the data collection policy further comprises a thresh-
old corresponding to the target indicator, and the
threshold corresponding to the target indicator is for
determining a collection interval for the data of the
target indicator.

The controller according to any one of claims 43 to
45, wherein



47.

48.

61 EP 4 167 094 A1

the communication unit is configured to receive
the data of the target indicator from the data col-
lection device; and

the determining unit is further configured to de-
termine a resource occupation status and an
evaluation result of a service requirement satis-
faction degree based on the data of the target
indicator, wherein the resource occupation sta-
tus comprises a network-bandwidth occupation
status and/or a storage-space occupation status
of the data receiving device, and the service re-
quirement satisfaction degree represents
whetherthe currently collected data satisfies the
service requirement, wherein

the determining unit is further configured to de-
termine data amount adjustment indication in-
formation based on the resource occupation sta-
tus and the evaluation result of the service re-
quirement satisfaction degree, wherein the data
amount adjustment indication information indi-
cates to increase or decrease a data collection
amount; and

the communication unit is further configured to
send the data amount adjustment indication in-
formation to the data collection device.

The controller according to any one of claims 43 to
46, wherein the communication unit is further con-
figured to receive, from the data collection device, a
collection frequency or a collection periodicity rep-
resenting the collection interval for the data of the
target indicator; and

the communication unit is further configured to re-
ceive the threshold corresponding to the target indi-
cator from the data collection device.

A system, comprising a controller and a data collec-
tion device, wherein

the controller is configured to determine a data
collection policy of a target indicator, wherein
the data collection policy comprises collection
interval indication information, the collection in-
terval indication information is a plurality of col-
lection frequencies or a plurality of collection pe-
riodicities, and the plurality of collection frequen-
cies orthe plurality of collection periodicities rep-
resent a plurality of available collection intervals
for collecting data of the target indicator; and
send the data collection policy to the data col-
lection device; and

the data collection device is configured to deter-
mine, based on a threshold corresponding to the
target indicator, a collection interval for to-be-
collected data of the target indicator from the
plurality of available collection intervals; and col-
lect the data of the target indicator based on the
collection interval.

10

15

20

25

30

35

40

45

50

55

32

49.

50.

62

The system according to claim 48, wherein the sys-
tem further comprises a data receiving device,
wherein the data receiving device is configured to
receive the data of the target indicator from the data
collection device.

The system according to claim 48 or 49, wherein the
system further comprises a data analysis device,
wherein

the data analysis device is configured to obtain the
data of the target indicator from the data receiving
device, to implement a service based on the data of
the target indicator.
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